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A Type RN-IOO “Stikon” temperature transducer, 
made by the RdF Corp. Hudson, N.H., is being tested 
here on a Visicorder Oscillograph. 

The transducer is immersed in an ice bath and then 
in boiling water. If the tiny nickel grid is not adequately 
bonded to its rubber carrier matrix, the temperature 
response to the cold /hot bath is seriously changed. The 
Visicorder Oscillograph record shows that the RdF trans- 
ducer under test had a proper grid-to-matrix bond be- 
cause it met the specified time response to tempera- 
ture change. 

In countless applications, Visicorder Oscillographs 
can directly record up to 36 channels at frequencies 
from DC to 5000 cps. 

For details, write Minneapolis-Honeywell, Heiland Divi- 
sion, 4800 E. Dry Creek Road, P.O. Box 8776, Denver 10, 
XI Colorado. Our DDD phone number is 303-794-4311. 


The Visicorder Oscillograph records transducer response 
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s-e-c-o-n-d-a-r-y i-n-j-e-c-t-i-o-n 

The Aerospace Division of Vickers Incorporated 
has successfully completed a secondary injection 
thrust vector control system R&D program 
for the United States Navy. 
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SILICONE NEWS from Dow Corning 


How to 


keep a rocket ready 



Silicone rubber blanket 
keeps rocket fuel 
at constant temperature 

Keeping the solid fuel of the NASA Scout launch 
vehicle at approximately 80 F required a heating 
blanket that meets two major design requirements. 
First, the blanket must be flexible for easy installa- 
tion and handling. Equally as important, it must 
operate in any kind of weather. 

These design features require the blanket manufac- 
turer to choose materials with care. The matrix must 
be elastomeric and heat resistant. Since the heat- 
ing energy is electrical, the blanket material must 
have electrical insulating qualities, too. 

Silastic®, the Dow Corning silicone rubber was 
selected. No loss of flexibility or mechanical dam- 
age by temperatures from —130 to 500 F, moisture 
resistance and good electrical insulating properties 
all combined to make Silastic the ideal elastomer 
for this unusual application. 

If you need gaskets, control cable, silo seals 
or other ground support equipment parts made 
from rubber, consider the chart of Silastic 
properties below. 


Effect of Heat Acinc on Typical Silastic Stock 


Temperature Hours 

300 F 0 

168 
1344 
6384 

392 F 0 

168 
1344 
5040 

480 F 0 

168 

1344 


Hardness. 
Flex Life* Shore A 

OK 54 

OK 59 

OK 64 

OK 65 

OK 54 

OK 55 

OK 62 

OK 68 

OK 54 

OK 60 

OK 70 


*180° 
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AEROSPACE CALENDAR 


May 7— Civil Air Patrol's 20th Anniversary 
Congressional Banquet, Statler Hilton 
Hotel, Washington, D.C. 

May 7-9-Materials & Processing (or Space 
Environments Symposium, Society of 
Aerospace Material and Process Engi- 
neers, Hotel Statler, St. 

May 7-11-Annual Confe 


Phot 

Somerset" Hotel, Boston, 1- 
sor: AF Cambridge Researc 
May 7-11-1962 Tool Expo; 
ncering Conference. Publ 
Cleveland. Ohio, 

May 8— Management Confe 

College, Chestnut Hill, \ 
American Marketing Assi 
Business Research, Boston 
May 8-10-1 2th Annual Elect 
nents Conference, Marriotl 
Motor Hotel, Washingtc 
May 8-10-Second Nation.! 
Peaceful Uses of Space. 


Louis, Mo. 

■ence. Society of 
and Engineers, 


College. 

Twin Bridges 
:on, D. C. 


d Space 


May 9-1 1-1 Oth Anniversary Meeting. Oper- 
ations Research Society of America, Shore- 
ham Hotel, Washington. D.C. 

May 11-12— Western Regional Convention. 
Air Traffic Control Assn,, Senator Hotel. 
Sacramento, Calif, Fly-In: Mather AFB. 
May 14-16— National Aerospace Electronics 
Conference. Institute of Radio Engineers, 
Biltmore Hotel, Dayton, Ohio. 

May 14-16-Joint Technical Society-Dcpart- 
( Continued on page 7) 



SWEDEN AND NORWAY 
CHOOSE SELENIA ATCR-2 
AIR TRAFFIC CONTROL 
RADAR 




After a detailed analysis of competitive radars by the technical and 
operational experts of Sweden and Norway, SELENIA radars were 
chosen. SELENIA ATCR-2 dual-channel air traffic control radars 
are to be installed at Stockholm (Bromma) and Oslo (Fomebu) 
airports. These radars are ideally suited for coping with today’s 
traffic problems. Long-range area control involves detection of even 
small jet aircraft. Close-in approach and departure control involves 
high data-rate and extremely high target visibility within heavy fixed 
radar clutter. The SELENIA radar solves both requirements. 

Can the ATCR-2 help with your air traffic control problems as it 
will in these countries? 
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Engineers, scientists: investigate outstanding opportunities at Aerojet. 


AEROSPACE CALENDAR 


(Continued from page 5) 


Experii _..... , 

Dallas Hotel. Dallas. Tex. 

17-18— Si 
in.. Alliso 
p., India) . , 

10-24— Annual Conference. A 
Assn, of Airport Executives, Ambassador 
Hotel, Los Angeles, Calif. 

May 20-26— Annual Meeting, Aviation/ 
Space Writers Assn.. Mark Hopkins Ho- 
tel, San Francisco, Calif. 

Mav 21-22-Annual Meeting and Aviation 
Fire Safety Seminar, National Fire Pro- 
tection Assn.. Sheraton Hotel, Philadel- 
phia, Pa. 

May 21-25— Second Annual Air Transpor- 
tation Conference. New York University. 
Washington Square Center, New York, 
N. Y. Co-sponsor: International Trans- 
port Institute. 

May 21-25-Eighth Aerospace Instrumenta- 
tion Symposium and National Telemeter- 
ing Conference. Sheraton Park Hotel, 
Washington. D.C. 

May 22-24— Conference on Self-Organizing 
Systems. Museum of Science and Indus- 
try, Chicago, 111. Sponsors: Office of 
Naval Research; Armour Research Foun- 
dation. 

May 22-24— National Microwave Theory & 
Techniques Symposium. Institute of Ra- 
dio Engineers, Boulder, Colo. 

May 24-26— Seventh Region Conference on 
Space Communications, Institute of Ra- 
dio Engineers, Seattle, Wash, 

May 25-27— International Space Aerorama. 
Miami International Airport, Miami, Fla. 

May 28— Symposium on Recent Develop- 
ments in Acromarinc Sciences, Institute 
of the Aerospace Sciences, Los Angeles. 

Mav 30-Junc 2— 14th Annual Wright Me- 
morial Glider Meet. For information- 
Soaring Society of Dayton. Inc., Far Hills 
Branch, P.O. Box 581. Dayton 19, Ohio 

June 4-7—1962 Nuclear Congress, Static; 
Hilton Hotel, New York. N. Y. 

June 6-7— Symposium on Standards for Fila 
mcnt-Wound Reinforced Plastics, Naval 
Ordnance Laboratory, Silver Spring, Md. 

June 6-8— Eighth Annual Radar Symposium 
(classified secret). Institute of Science 


June 8-9— 13th National Maintenance and 
Operations Meeting. Reading Aviation 
Service, Inc., Reading, Pa. 

June 11-13-Sixth National Conference. 

Scuttle, 3 Wash. 

June 13-15-Annual Meeting, Heat Transfer 
and Fluid Mechanics Institute, University 
of Washington. Seattle, Wash. 

June 18-Aug. 10-Advanccd Subject Matter 
Institute on Nuclear Rocket Propulsion. 
University of Florida, Gainesville, Fla 
Sponsor: National Science Foundation. 
(Continued on page 9) 


Involvement : LIFE 
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CONTRIBUTION... 

"The great use of a life is to spend it for 
something that outlasts it." —W. James 

Are you, as a scientist or engineer, directing your specialized talents 
and capabilities toward this end? 

Stanley Aviation, pioneer in the design and manufacture of aircraft 
escape and survival systems, lives by this creed. As this progressive 
firm grows, it has a continuing need for additional competent and 
imaginative scientists and engineers who share its sincere interest in 
making an enduring contribution to scientific advancement and to 
mankind through a dedication to the preservation of our nation's most 
valuable resource ... the humon life. 

Exceptional career opportunities exist for: Aerodynamicists, Design 
Engineers, Physicists (magneto-hydrodynamics), Computer Engineers 
and others who are qualified to participate in Stanley's involvement 
in LIFE. 


Direct your confidential inquiry to: 

F. E. Wright, Personnel Manager 

DENVER 8, COLORADO 
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neie iuuay gone tomorrow 


Lockheed offers unique on-site engineering 
services to meet special project demands. 


Without a difficult and costly build-up 


solve the problem of top-quality engin 
during peak loads or emergencies. 



neering performance 


Lockheed Electronics’ unique Engineering Services organi- 
zation provides the ideal answer. A “magna cum laude” 
cadre of 250 top quality scientists, engineers and techni- 
cians has satisfactorily performed major engineering as- 
signments for more than 100 industrial and government 
customers during the past 15 years. Its task forces have 
worked on every continent, under and on the sea and 
in the air. 


Reid Evalua 



tion: Senior task forces for tough "turnkey” 
;5signments involving planning, construction, 


Specialized Consultants: Specialists to augment customer 
engineering staffs in critical areas. 


Lockheed Engineering Services personnel are exception- 
processing, recording and reproduction systems ; and simu- 
lation and checkout equipment. 


Key services which this Lockheed group offers include: 
Reid Engineering: Installation, checkout, and maintenance 
of equipment anywhere to meet military specifications. 


ENGINEERS AND SCIENTISTS: For unique position ad- 
contact our Professional Placement Office, Plainfield, N. J. 


LOCKHEED ELECTRONICS COMPANY 

plainfield, new jersey A Division of Lockheed Aircraft Corporation 


AEROSPACE CALENDAR 


(Continued from page 7) 

June 19-21— 59th Meeting, Aviation Dis- 
tributors and Manufacturers Assn., Am- 
bassador Hotel, Los Angeles. 

|nnc 19-22— Summer Meeting. Institute of 
the Aerospace Sciences, Ambassador Ho- 
tel, Los Angeles, Calif. 

June 20-22— Annual Convention, Airline 
Ground Transportation Assn., Barclay 
Hotel. New York. N. Y. 

June 25-27— Sixth National Convention on 
Military Electronics, Institute of Radio 
Engineers, Shorcham Hotel, Washington. 

June 25-30— Symposium on Electromagnetic 
Theory & Antennas, Copenhagen. Den- 
mark. Sponsors: Technical University of 
Denmark; International Scientific Radio 
Union. 

June 26-28— Aviation Conference. American 
Society of Mechanical Engineers. Univer- 
sity of Maryland. College Park. Md. 

June 26-28— 203rd National Meeting. Amer- 
ican Meteorological Society. University 
of Alaska, Fairbanks, Alaska. 

June 27-28— Ninth Annual Symposium on 
Computers and Data Processing by the 
University of Denver's Denver Research 
Institute. Elkhom Lodge, Estes Park. 

June 27-29— Joint Automatic Control Con- 
ference, Institute of Radio Engineers. 
New York University, New York, N. Y. 

June 28-29— Fourth National Symposium on 
Radio Frequency Interference. Institute 
of Radio Engineers, Town House, San 
Francisco, Calif. 

July 17-19— Lunar Missions Meeting. Ameri- 
can Rocket Society, Pick Carter and Stat- 
lcr Hilton Hotels; Cleveland, Ohio. 

Aug. 10-11— Future of Manned Vehicles in 
Air and Space. Institute of the Aerospace 
Sciences. Olympic Hotel. Seattle, Wash. 

Aug. 15-17— Nuclear Propulsion Confer- 
ence. Monterey, Calif. Joint Meeting: 
Institute of the Aerospace Sciences: Amer- 
ican Rocket Society; American Nuclear 
Society. 

Aug. 21-2'!— Western Electronics Show and 
Conference. Institute of Radio Engineers. 
Los Angeles. Calif. 

Aug. 21-Sept. 17— 14th Session, Interna- 
tional Civil Aviation Organization As- 
sembly. Rome, Italy. 

Aug. 27-29— Symposium on Ballistic Missile 
and Space Technology. Statlcr Hilton 
Hotel. Los Angeles, Calif. Sponsors: U. S. 
Air Force; Aerospace Corp. 

Aug. 27-Sept. 1— Third International Con- 
gress. International Council of the Aero- 
nautical Sciences. New Congress Hall, 
Stockholm, Sweden. 

Sept. 3-9-1962 Flying Display and Exhibi- 
tion. Society of British Aircraft Construc- 
tors. Farnborough. England. 

Sept. 10-14— Annual Ceneral Meeting, In- 
ternational Air Transport Assn., Dublin. 

Sept. 18-23— 16th National Convention &• 
Aerospace Panorama, Air Force Assn., Las 
Vegas. Nev. 

Oct. 29-31— Symposium on Dynamics of 
Manned Lifting Planetary Entry. Phila- 
delphia. Pa. Attendance limited; for in- 
formation: Sinclaire M. Scale. Ceneral 
Chairman. Room M7023A. General Elec- 
tric Co.. MSVD, Valiev Forge Space 
Technology Center, Box '8555, Philadel- 
phia 1. Pa! 



Space age forge 

Fabricating and forming the metals for missiles requires a degree 
of manufacturing sophistication and precision that can be met by 
relatively few organizations. The Marquardt Corporation is one 
of these qualified subcontractors. Marquardt/Manufacturing 
facilities were built and equipped specifically to produce the 
intricate components, sub-systems, and systems necessary to the 
national defense. Our large plants provide modern heat treating 
and metal processing equipment, spin forging, high-energy 
forming, machine tools and all supporting equipment, plus a work 
force experienced in handling aerospace production problems. 
For a recognized subcontractor with a total in-house capacity, 
capable of producing economically and on-time, consult 
Marquardt/Manufacturing. For further information write or 
call H. C. Pettit, Department A, 

Manufacturing Services. ' j 


’■Ala* 


f CORPORATION 
1000 WEST 33RD STREET, OGDEN, UTAH 
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TARGET INSTINCT... 





Eclipse-Pioneer advanced inertial guidance systems give 
missiles, boosters and space vehicles unerring "target 
instinct" whatever the mission. Proof? 

Take the Pershing, Army's "shoot and scoot” missile. 
Flight tests have demonstrated the flawless accuracy of the 
inertial guidance system— built by E-P— which utilizes our 
ultra-sensitive air-bearing gyros and accelerometers. Per- 


formance has continually exceeded project specifications. 
And production has been consistently ahead of schedule. 

Take the Saturn C-l, NASA’s super-rocket earmarked for 
manned space flight. E-P has been selected to build the 
highly complex guidance platform because of our knowledge 
in space age techniques and our proven success on the 
Pershing missile. 


Inventiveness, imagination and experience play key roles 
in Eclipse-Pioneer's ability to solve the difficult and compli- 
cated problems associated with the science of inertial 
guidance. When it comes to state-of-the-art in manufacturing 
techniques, E-P takes the lead. For example, tolerances of 
10 millionths of an inch and one second of arc are constantly 
maintained in our own Beryllium production machining 


facility. From initial design to complete system manufacture 
and test, our facilities and capabilities are backed by over 
forty years' experience in developing and producing the 
world's most advanced systems for flight control and 
airborne navigation. 

Our technical sales staff invites discussion of your guidance 
and control requirements. Call us at Teterboro, N. J. 


Eclipse-Pioneer Division 


WHERE IDEAS 
UNLOCK 
THE FUTURE 


SUPERSONIC 
GENERATING SYSTEM 

for 

High Temperature and High Reliability 

Comprises 

The Rotax- Lycoming C.S. Drive 

(Selected for U.S.A.F. 315 C Hotelec Programme) 

The Rotax Solid Rotor Alternator 
The Rotax Control and Protective Equipment 
IN ADVANCED DEVELOPMENT 


Hanover Aeronautical Show Stand Number 209-210 




AEROSPACE 

SYSTEMS MANagement BY LEAR 


The Task: To Achieve the Ultimate in Mission Accomplish- 
ment for Aerospace Systems, with MAN "in the loop," 

The Solution: Translation of Man/Machine Technology into 
Integrated Control and Display Systems through Refined 
Management Techniques. 

Acquisition of technical information required for the development 
of space systems must be rapid and efficient. By analyzing the 
problems of a system at its inception, the most effective way of 
acquiring the necessary technology can be determined and 
implemented quickly. Deciding the needs for data display is 
equal in importance to the development of the methods of display. 
The capability of Lear to translate system requirements into 
operable control and display hardware is widely recognized. 
Lear experience includes the development of wholly integrated 
systems for supersonic aircraft and space vehicles, and Lear 
possesses exceptional ability to acquire, process and display 
technical information for the ultimate in mission management. 
We call it Control-Display Systems MANagement. 
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Siegler monitors the heartbeat of a satellite 


Only a communications satellite system . . . carefully 
instrumented, accurately tracked and clearly heard . . . 
can meet the free nations' urgent requirement for 
communications- with-security. 

From the first important space probe efforts, Siegler has 
participated in these programs . . . major contributions 
achieved by the company’s wide capabilities in the 
electronic, electro-mechanical, and metallurgic fields. 
An example : part of a vital worldwide communications 
system is the Siegler satellite tracking antenna system. 
Siegler-designed and produced— including complete fab- 
rication of the antenna, all mechanical components and 
electronic instrumentation— and installed in record time. 
In this tracking system, every critical part of the giant, 
60-foot parabolic antenna is more precisely machined 


for its size than the parts of a fine watch. The result: 
not only the greatest tracking accuracy ever achieved 
in an antenna of this type, but also the extreme sensi- 
tivity required for clear reception of faint signals from 
far distances in outer space. 

The vital area of space communications is only one 
phase of Siegler versatility. In today’s major aerospace 
programs, Siegler supplies meteorological electronics 
including completely automatic weather stations; 
missile launch check-out systems; aero-space struc- 
tures; solid-state space television and many other 
contributions to military and research projects. 

Every Siegler contract includes the asset of divisional 
coordination, assuring outstanding dependable perform- 
ance and unusually fast response. 
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EGLER 



You’ve seen this Scott “Lifeguard” symbol in our 
recent advertisements on the Boeing 707, the B-52, 
the A3J “Vigilante”, and on various other aircraft. 

Wherever you see this symbol you know that Scott 
life support and environmental control components 
are a vital, integral part of the system’s performance. 

The red “life-ring” further symbolizes Scott’s ca- 
pability in the research and development of versatile 
environmental control systems to meet fast-changing 


requirements in aviation and aerospace fields. 

This capability has resulted in reduced lead time, 
lower costs, and a much higher degree of configuration 
flexibility for many of America’s leading producers of 
aircraft and aerospace systems. 

To find out how Scott can help you meet the chal- 
lenge in the air and in the space beyond, send for the 
free booklet: “Preparing for Tomorrow — Producing 
on Schedule Today.” 







ord of /lerformai 
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BLEU 


every ten minutes a scheduled aircraft speeds along this lofty highway. It may be Britannia or Boeing 707, 
Viscount or Vanguard, Argosy, Friendship or Comet— but whatever the aircraft, its aids to sure flight and 
punctual arrival are likely to include smiths instruments. Right round the clock, SMITHS are helping to guide 
traffic along the world's air routes ; helping thousands of aircraft to fly fixed courses at fixed altitudes, metic- 
ulously maintained by sensitive yet sturdy equipment; helping them to cover at least two million miles a day. 

SMITHS 

The f; c~ 


AVIATION DIVISION 


ith&Sons(Eng:land) Ltd. 


Canada 

105, Scarsdale Road, 
Don Mills, Ontario. 


Australia 

46/52, Ferndell Street, 
Guildford, nsw 
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J-57 

jet engine 


case 

weldment 
by Heintz 


This high performance jet 
engine component, produced by 
Heintz Division of Kelsey-Hayes, 
is a vital part of the 
Pratt & Whitney Aircraft 
J-57 jet engine. 

As a subcontractor to the 
aerospace industry, Heintz 
capabilities are fully developed 
to handle stamping, welding 
and cold extrusion of even 
the most difficult-to-work 
alloys. Heintz Division, 
Kelsey-Hayes Co., Front St. & 
Olney Ave., Phila. 20, Pa. 

Jets powered by the 
P&WA J-57 include — Boeing 
B-52-A, Boeing 707 and 720, 
McDonnell F-101-C. 



Aviation Week 

& Spate Technology 


Defense to Stress Incentive, Competition 26 

► Procurement economy drive includes heavy emphasis on reward 
or penalty contracts, more advanced planning. 

Dulles Field Caught in Cost, Time Squeeze 36 

► Lags in construction of airport result in token service on October 
opening; FAA, airlines differ on fees. 

Thin Film Diodes Achieved on Ceramic 70 


► Single-crystal P-N silicon diodes have been successfully fabricated 
by vapor deposition on a ceramic substrate. 


PUBLISHER Robert W. Marlin, Jr. 


MANAGING EDITOR William Gregory 
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We put 140 gallons in a 14-gallon bag! 


This collapsible fuel tank is made of a remarkable new 
B.F.Goodrich material called Estane*. That's why, al- 
though the tank has a design capacity of 14 gallons, it took 
more than ten times that much fluid before it burst. Even 
then the electronically-welded seams remained intact. 

BFG “Estainers" can be custom designed to fit irregular 


BFG also offers a line of standard collar 
tainers for bulk storage, called "Storitainers". 
mit field storage of many hydrocarbons and son- 
liquids and slurries at far less cost than met 
rigid containers. For complete information or 
and Storitainers, write B.F.Goodrich Aero 


y high 


cated, yet ha- 
st high ultire 
excellent resistance to oils, fuels, various 
chemicals, and ozone. It withstands con- 
tinuous operating temperatures as high as 
200‘F; retains flexibility as low as — 65°F. 
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EDITORIAL 


Management in a New Environment 


( Mai . Gen. C. H. Mitchell, vice commander of the Air 
Force Systems Commend, recently outlined to the National 
Security Industrial Assn, in Philadelphia some of the philoso- 
phies, activities and future plans of Air Force management. 
Because management is becoming a vital factor in today’s 
rapidly-advancing technology. Aviation Week is present- 
ing excerpts from Gen. Mitchell's address.) 

In today’s new scientific environment, it is essentia] 
that our management practices keep pace with and be 
responsive to the rapid advance of technology. Just over 
a year ago the Air Force took a major step towards this 
objective. Following an extensive Air Force manage- 
ment study, the Secretary of Defense announced the 
formation of the Air Force Systems Command, effective 
the first of April of last year. At that time it was assigned 
responsibility for all phases of systems acquisition, thus 
placing both the area of research and development and 
the area of procurement and production under a single 
manager. . . . 

Within the Air Force, our systems management phi- 
losophy is expressed in a series of regulations which set 
up and define a concept known as the system package 
program. . . . 

System package programs are designed to insure that 
system programs receive continuous attention, over and 
above the specialized interests of any one functional or- 
ganization but still make maximum use of functional 
capabilities. To achieve this end, offices known as sys- 
tems staff offices, or SYSTO’s, have been established at 
Air Force headquarters. These offices are responsible 
within the Air Staff, for all matters pertaining to an 
assigned system. They provide a focal point for Head- 
quarters USAF planning, programing, reporting, and re- 
lated staff actions. 

At the field division level there are offices known as 
systems program offices or SPO’s. The SPO's provide the 
operating management. . . . 

During recent months we have taken a number of 
specific actions to improve our management procedures. 

At the top level in AFSC Headquarters we have a 
Management Improvement Board which is set up spe- 
cifically to energize a vigorous program of management 
improvement. It will provide over-all guidance and di- 
rection for the command effort in the management 
field. . . . 

As another source of improved methods and new 
policies, an assistant for management has been assigned 
to each deputy in our headquarters. These assistants for 
management are responsible for a continuous review of 
the work in their respective staff areas. . . . 

We are making increased use of management survey 
teams to conduct reviews of our programs and organiza- 
tions. These teams arc made up of exceptionally well- 
qualified personnel— experienced individuals who are 
able to make objective evaluations and recommendations. 

Management survey teams conduct several types of 
reviews of programs, facilities, and organizations. They 
can look at the manning and the functions of an organi- 
zation, to see if the two match up. Or they can look at 
a program as a whole. One specific area usually included 
in the program survey is the area of system configuration 
control. 


In the past we have had some difficulties in this area, 
but these difficulties should be largely eliminated in new 
programs like the Minuteman ICBYI program. Now we 
are controlling in one command and one office the con- 
figuration of each missile and its matching support equip- 
ment until it is delivered as combat capable at its launch- 
ing site. 

The contractor reaction to the recommendations of 
our survey teams has been very encouraging. In one 
typical instance, a contractor accepted and acted upon 21 
recommendations within a 30-dav period. . . . 

In another area of management, we have achieved a 
close working relationship with the Air Force Logistics 
Command. AFSC and AFLC have established a number 
of joint agreements and regulations, and there is in gen- 
eral an excellent interface between the two commands. 

As you know, we are sitting down with industry on 
specific programs in much the same way. For some of 
the major systems we have an executive management 
council composed of the presidents of the participating 
companies and the commanders of the Air Force activi- 
ties involved. . . . Because of the ever-increasing size and 
complexity of the management task, we have felt the 
need for a continuing source of professional management 
counsel from outside the Air Force. 

To meet this need, we proposed— and Headquarters 
USAF approved— the establishment of a Board of Visi- 
tors for AFSC. The board, which is made up of a num- 
ber of well-known scientific, educational, and industrial 
leaders, will serve as a source of advice on broad policy 
matters. 

One of the first matters to be considered by the board 
is the continuing need to keep industry and the scientific 
community informed about management developments 
within the command. . . . 

There is a further aspect of management that deserves 
mention. During the past year we have placed increasing 
emphasis on the need to reward extraordinary perform- 
ance by industry with greater profits, and with corre- 
sponding reductions in profits for lesser performance (see 
page 26) . This is part of a concerted DOD effort to make 
maximum use of the profit method to obtain the objec- 
tives of quality, economy, reliability, and maintainability. 

In line with this policy of the Department of Defense, 
a letter has been sent to all Air Force procurement activi- 
ties stressing the use of contracts based on incentives in 
lien of straight fixed price contract as offering the best 
incentive— both in the interest of the Air Force as well 
as industry. Each division of AFSC is now employing 
and studying greater use of performance, delivery, re- 
liability and cost incentives. 

This means that we have to define our job better be- 
fore we write contracts in order that these incentives will 
be both meaningful and measureable and that we can go 
from cost-plus-fixed-fcc contract to incentive-type con- 
tract sooner. 

It is increasingly clear today that military management 
does not exist in a vacuum. In the task of systems 
acquisition, responsibility tests with the armed services, 
but both industry and the scientific community play a 
major role. 

The creation of tomorrow’s aerospace strength must 
be a joint effort. . . . 



Totally Integrated titanium facility 
permits 2 weeks' delivery 


Low thermal expansion— smaller clearances required for 
expansion permits increased efficiency in applications like 
jet engine compressor wheels and blades. 


First to successfully produce threaded fasteners of titanium, 
SPS offers components of this extraordinary metal in any size 
or shape that your aircraft and missile designs may dictate. 
And because SPS operates a totally integrated titanium plant 
— sales office, test laboratory, manufacturing facilities, inspec- 
tion and shipping departments — you get the fastest possible 
delivery ... if necessary, within two weeks of your order. 

It is not surprising that aircraft designers have specified SPS 
Hi-Ti titanium fasteners for literally hundreds of applications. 
Note its major advantages: 

• Light weight— only 57% that of steel. Weight saved in air- 
craft or missiles means greater fuel capacity, increased range, 
extra payloads, lower costs. 

• High endurance— the fatigue strength-to- weight ratio for 
steel is 7 1 ,500psi/lb. per cu. in. ; for titanium, 375,000 psi/lb. 
percu. in. 

• Exceptional corrosion resistance— invaluable at elevated 
temperatures. Maintenance and replacement costs due to 

• Nonmagnetic— particularly important in aircraft electronic 


• Lighter and stronger than stainless steel. 

To certify the reliability of its Hi-Ti Titanium aircraft bolts 
and special parts, SPS maintains a testing laboratory in the 
titanium plant where tests of strength properties are run to 
meet Government specifications and to monitor production. 
Resident Government inspectors are always available. 

New lower prices — Primarily as a result of improved manu- 
facturing techniques, we have been able to substantially reduce 
the prices on our Hi-Ti fasteners. Various items in the line are 
now as much as 42% under the price of three years ago. 

For further information, write Standard Pressed Steel Co. 
— manufacturer of precision threaded fasteners and allied 
products in many metals, including beryllium. Request Bul- 
letin 25S9. Aircraft/Missile Division, SPS, Jenkintown 3, 
Pennsylvania • Santa Ana, California. 
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where reliability replaces probability 



WHO'S WHERE 


In the Front Office 


issiles ai 


Calif. Other Lock- 


D. J. Murphy, genera 

Division (formerly the oencrai services di- 
vision; R. P. Busclimann. director of a new 
Company Planning Staff. A Product Assur- 
ance Organization has been established in 
each project division and the following have 
been named the directors: R. G. Gibson in 
Missiles Systems Division; Dr. L. S. Gcphart 
in Space Systems Division. 

Theodore W. Johnson, law Angeles 
banker, elected a director of Douglas Air- 
craft Co., Inc., Santa Monica. Calif. 

Dr. Theodor Bcnecke, president of the 
West German Federal Agency for Defense 

quarters in Koblenz; formerly. Dr. Bcnecke 
served as chief of West German air force 
research and development. 

Richard K. Mosher, president. LFE Elec 
tronics, major operating group of Laboratory- 
for Electronics, Inc.. Boston. Mass. Richard 
C. Sorensen, president. Traccrlab, a division 
of Laboratory- for Electronics. 

Sir Patrick Hobson, board cliainnan. Brit- 
ish West Indian Airrvays. Ltd. 

J. L. Bromberg, y-ice president and the 
dircctor-Skvbolt Program. Missile and Space 
Systems Division. Douglas Aircraft Co., Inc.. 
Santa Monica, Calif. 


John R. O’Brie 




Hoff 


Washing!, 

for Hoffman’s Military Products Division. 
Also: Joseph Scnkow, product manager-navi- 
gation and surveillance products group, 
Hoffman’s Military Products Division, Los 
• les, Calif. 


Harr 


.. Rust. III. - 


enng ar 


r, Frederick Elect! 


Honors and Elections 

James V. Bernardo, director of Educa- 
tional Programs Division of the National 
Aeronautics and Space Administration, has 
been named the 1961 recipient of the Frank 
G. Brewer Trophy, which is awarded an- 
nually by the National Aeronautic Assn, 
"to an individual or organization which con- 
tributes most to the development of air 
youth in the field of education and train- 
ing." 

Walter L. Anderson, vice president of 
General Kinetics. Inc., has heen elected 
chairman of the Institute of Radio Engi- 
neers’ Professional Group on Electronic 
Computers. 

L. J. Devlin, vice president-engineering 

craft Co., has been elected chairman of the 
Aircraft Technical Committee of the Aero- 
space Industries Assn. 

(Continued on page S3) 


INDUSTRY OBSERVER 

► Planned inventory of USAF/Douglas Skybolt air-launched ballistic missiles 
will not be completed in Boeing B-52H squadrons before mid-1967 at 
present rate of development, funding and projected production. Approxi- 
mately 1,300 of the missiles will have been produced by that date. 

► First transistors to be fabricated by thin-film deposition on a non-scmicon- 
ductor, non-single-crystal base, representing a major development in thin-film 
microcircuit technology, have been made by Svlvania’s Microelectronics 
Laboratory. Thin-film transistor folloyvs closely Sylvania’s success in deposit- 
ing thin-film diodes on specially treated ceramic wafer (for details, see p. 70). 

► R. C. Sebold, formerly vice president for engineering, General Dynamics/ 
Convair, will become a consultant to Robert R. Gilruth, Director of NASA’s 
Manned Spacecraft Center, Houston, Texas. Sebold will advise on engineer- 
ing and manufacturing aspects of the Apollo development program. 

► Curtailment of funds for Air Force/Boeing Dvna-Soar boost-glide vehicle 
may not permit inclusion of sensing systems, such as radar and infrared, in 
first vehicle for orbital flight scheduled for November, 1964. Fiscal 1963 
may sec as much as S20 million trimmed from program’s subcontract effort. 
Boeing is checking for surplus equipment which might be used in the 
program. 

► French second stage for ELDO, the European Launcher Development Or- 
ganization (AW Apr. 23, p. 29), will center on elements of a prototype solid- 
propellant missile designated Diamant (Diamond) now under development 
by the French consortium SEREB. 

► Proposals for low-observability re-entry vehicle, incorporating minimum 
detectable electromagnetic characteristics, are due the latter part of May at 
Air Force Ballistic Systems Division. Program is expected to proceed as 
hardware development. Bidders include Airborne Instruments Lab., Avco, 
Chrysler, Emerson Electric, Ford’s Aeronutronic Division, General Electric, 
General Mills, Lockheed Missiles and Space Co., Martin, North American 
Aviation and Radio Corp. of America. 

► Competition for integration, assembly and checkout of Air Force’s Ballistic 
Systems Division mobile medium-range ballistic missile program has a May 21 
deadline for submission of proposals. Requests for proposals have been 
sent to 20 industry members. 

► Douglas Aircraft has completed design studies of the Rebound spacecraft 
and the means for ejecting three inflatable spheres into circular orbits as 
part of a passive communications satellite system. After NASA evaluates 
the study in two or three weeks, proposal requests for hardware probably 
will go to industry. 

► Aerospace Plane funded study at General Dynamics/ Astronautics is pro- 
ceeding under an additional $1.5 million from USAF. 

► Air Force Space Systems Division is considering a program for a manned 
Inspector satellite system. Dyna-Soar boost-glide orbital vehicle fitted with 
long- and short-range radar projected for USAF’s unmanned Saint inspection 
satellite undoubtedly will be proposed by Boeing for this manned space- 
rendezvous and inspection rale. 

► Navy is seeking sources for six-month study of guidance problems involved 
in Project Hydra, firing of missiles from floating installations in the sea. April 
30 is closing date for interested firms to notify Navy Purchasing Office in 
Los Angeles. 

► First flight in McDonnell's Project Asset to test hypersonic, lifting re-entry 
vehicles (AW Feb. 5, p. 50) may be delayed until early 1963 because of pro- 
gram changes and unavailability of Scout boosters. 
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A good answer to a hot problem 


Where can you find a material that is strong at high temperatures (in 
the range of 1000 to 2000 deg. F), and maintains resistance to oxidation, 
creep, and thermal shock, too? Your answer may be any one of 17 
Haynes high-temperature alloys. These alloys are giving excellent 
service in the hot spots of jet engines, missiles, rockets and in many 
industrial heat-treating applications. 

Haynes Stellite can supply you with high-temperature alloys in cast or 
wrought form. Or, with parts — any size, shape, or quantity, completely 
fabricated and finished to your specifications. That’s the big difference 
when you deal with Haynes Stellite. 

Would you like more information or help in the solution of a 
tough high temperature problem? Write to Haynes Stellite Company, 
270 Park Avenue, New York 17, New York. 





Anti-Secrecy Moves 


Senate Missile Study 


Non-Profit Investigation 


Supplemental Airlines 


Washington Roundup 

National Aeronautics and Space Council, whose leaders were instrumental in 
getting the Pentagon to declassify the geodetic satellite project (sec p. 14). is likely to join 
the effort to loosen the secrecv lid recently clamped on military space activities 
(AW Apr. 16. p. 75). 

So far the House Government Information Subcommittee has been the only 
official unit openly questioning the wisdom of the Pentagon’s secrecy decision. Jack 
Howard, subcommittee chief investigator, went to Cape Canaveral last week to find 
out how newsmen, government public information officers and scientists there felt 
about the secrecv order. Subcommittee staffers this week plan to discuss the decision 
with Arthur Sylvester, assistant secretary of defense for public affairs, and other 
Pentagon officials. 

Secrecy order was written by Under Secretary of the Air Force Joseph C.harvk 
and signed by Deputy Secretary of Defense Roswell Gilpatric after consultation 
with Secretary of Defense Robert McNamara. The directive itself is secret. One 
officer named to implement the directive said: “They will have to add another floor to 
the Pentagon to administer this one." 

Space council concern about secrecy extends to Vice President Lyndon Johnson, 
its chairman, who participated actively in the effort to declassify the ANNA geodetic 
satellite. Dr. Edward Welsh, executive secretary of the space council who also fav- 
ored the declassification, kept a constant check on the Defense Department review 
of the ANNA project. He already is convinced the “need-to-know" restriction in 
the Pentagon’s directive should be broadened and he is likely to play a quiet but active 
role in getting the decision reviewed. 


Congress is preparing investigations into missile hardware and their command 
systems. The Senate Armed Services Investigating Subcommittee will hold hearings, 
probably late this month, to update itself on missile reliability, early warning sys- 
tems and missile command and control problems. Initial witnesses will be from 
the Defense Department, but industry missile specialists may be called later. A 
House space subcommittee is considering hearings to explore the causes for delays in 
the Centaur program (see p. 3?). 

Marine Lt. Col. John Glenn, Jr., at the Third Annual International Space Confer- 
ence in Washington this week is expected to meet one of his earth-orbiting counter- 
parts from Russia— Maj. Gherman Titov, second Soviet cosmonaut to orbit the earth. 
Both men arc slated to participate in the conference sponsored by the Committee on 
Space Research. 


House Armed Sendees Investigations Subcommittee is shifting the focus of its 
probe of non-profit corporations to such so-called “think factories” as the Rand and 
Mitre corporations. 

Reason is that the Budget Bureau study of non-profits— already sent to President 
Kennedy— deals extensively with the use of such systems engineering firms as the Aero- 
space Corp. but touches only lightly on the propriety of pure research contracts. 

In the upcoming hearings, expected to start late in May, Subcommittee Chairman 
Edward Hebert will concentrate on trying to determine whether the armed services and 
Defense Department arc delegating their decision-making responsibility by relying too 
heavily on think contracts with non-profit firms. 


Financial future of supplemental airlines is being dimmed both by Military Air 
Transport Sendee contract actions and by the persistent refusal of House conferees to 
grant the lines anything but temporary individual-ticketed authority in pending 
legislation. 

MATS, instead of awarding Fiscal 1963 Logair contracts to the lowest airline 
bidder, is quietly negotiating most of them. The Logair contracts will total about S25 
million in Fiscal 1963, compared wdth S31 million in Fiscal 1962. 

Chairman Mike Monroney of the Senate Aviation Subcommittee will try to break 
the impasse among Senate-House conferees on the widely different bills by proposing 
that a fixed portion of the supplemental airlines’ business be individually ticketed. He 
has tried to get House agreement on 30%, but could not even get assent for 20% . So 
the compromise to be proposed in the next few days probably will entail a figure 
under 20%. 

Space Age note: Only hold on the Saturn C-l launch last week lasted 30 min. and 
was caused by a tanker which ignored or missed all the warning signals and steamed 
slowly under the flight path. —Washington Staff 
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Defense to Stress Incentive, Competition 


Procurement economy drive includes heavy emphasis 
on reward or penalty contracts, long-range planning. 

By George C. Wilson 

Washington— Defense procurement officials have mapped an ambitious 
economy campaign for the coming fiscal year featuring the broadest use yet 
of incentive contracts as well as a series of actions designed to increase com- 
petition among military contractors. 

Key elements in the over-all strategy are more emphasis on the reward or 
penalty approach in writing the Defense contracts in the first place and closer 
administration of the work after it is started to determine if economies can 


filed briefs seeking to bar 


the c 


be introduced along the way. 

The incentive-type contracts will pro- 
vide both rewards and penalties for the 
cost and performance of the finished 
product. Graehme C. Banncrman, 
deputy assistant secretary of defense for 
procurement, told Aviation Week 
that the Kennedy Administration's de- 
cision to broaden the use of incentive 
contracts has been proved sound by 
recent experience and that "they are 
here to stay." He said the incentive 
contracts will be written for the de- 
velopment of the mobile medium- 
range ballistic missile as well as other 
major programs (AW Apr. 2, p. 22). 

The program to increase competi- 
tion includes planning much further 
ahead and in greater detail so suppliers 
other than the prime contractor will 
be in a position to bid for contracts 
on the components and spare parts 
by the time the prototype weapon is 
delivered. Another procedure being im- 
plemented is a continuous review of 
contracts destined for prime contractors 
to make sure the work could not be 
awarded through competitive bidding. 

At present, Defense officials are inten- 
sifying efforts to popularize the incen- 
tive contracts they feel are so essential 
to their economy program. Thomas D. 
Morris, assistant secretary of defense 
fir installations and logistics, said in 
a recent appearance before the House 
Anpropriations Defense Subcommittee: 
"We consider the sound and skillful 
use of incentive contracts to be our top 
opportunity today for stronger control 
over procurement costs.” 

But the U. S. Tax Court Jan. 10 
aroused industry fears about incentive 
contracts by matching profits against 
net worth in deciding that the Boeing 
Airplane Co. in 1952 made excessive 
profits on the B-47 contract. Of Boeing's 
1952 profits, 88.8% came from work 
perfonned under incentive contracts. 
William M. Allen, Boeing president, 
said the court’s ruling “could seriously 
undermine the integrity" of such in- 
centive contracts (AW Jan. 22, p. 52). 

Subsequently, attorneys for both 
Boeing and Lockheed Aircraft Corp. 


decision revised-partly on grounds that 
the court's ruling in directing Boeing 
to refund SI 3 million in excess profits 
jeopardized the Defense Department’s 
plan to broaden the use of incentive 
contracts. The Justice Department, 
which represented the Renegotiation 
Board in the Boeing case, in an answer- 
ing brief objected to any revision but 
recommended that the court issue a 
supplementary opinion “which would 
clarify and explain the court's con- 
clusions relating to incentive con- 

Justice Department, in its Mar. 30 
brief, appended an affidavit from Morris 
declaring that the type of incentive 
contracts involved in the Boeing case 


Missile Contractor Fees 

Washington— Fees paid to major asso- 
ciate contractors in the Air Force's Atlas, 
Minutcman and Titan missile programs 
have averaged between 5.5% and 9.5% 
since the programs began. The Air Force 
reported this breakdown of average fees: 

• Atlas-General Dynamics/ Astronautics, 
5.5%; American Bosch Anna, 6.3%; 
North American Aviation/Rockctdvne, 
6.7%; Burroughs Corp., 7%; General 
Electric Co. (Syracuse), 7.1%; General 
Electric Co. (Philadelphia), 7.5%; Avco 
Corp., 7.6%; Space Technology Labs, 
9.3%. 

• Minutcman— Thiokol Chemical Corp., 
3.6%; North American Aviation/Auto- 
nctics, 5.1%; Aerojet-General Corp., 
5.3%; Avco Corp., 6.1%; Boeing Co., 
6.1%; Hercules Powder Co., 6.4%; 
Space Technology Labs, 9.2%. 

• Titan-AC Spark Plug Div. of Gen- 
eral Motors, 4.9%; American Machine 
& Foundry Co., 5.5%; The Martin Co., 
5.9%; Aerojet, 6%; General Electric 
(Syracuse), 6.6%; Remington Rand Div. 
of Sperry Rand Corp., 6.6%; Western 
Electric Co., 6.8%; Avco, 7.1% Gen- 
eral Electric (Philadelphia), 7.1%; Space 
Technology Labs, 9.3%. 


has not been used by the Defense De- 
partment since 1954. Morris, in the 
affidavit, said Defense will "eliminate 
virtually all” of the fixed-price rede- 
terminable contract types where the 
price is set after the work is completed. 
He further said Defense plans to "sub- 
stantially reduce” the use of cost-plus- 
fixed-fec contracts by confining them 
primarily to research studies where ob- 
jectives cannot be clearly defined. 

Another effort to calm industry fears 
about incentive contracts came Apr. 17 
when Chairman Lawrence E. Hartwig 
of the Renegotiation Board issued a 
statement declaring the Renegotiation 
Act "does not impede" the use of such 
contracts because it requires that "fav- 
orable recognition” be given to demon- 
strated efficiency when deciding whether 

Regardless of any industry doubts 
raised by the Boeing decision’ Defense 
plans to write more incentive contracts 
in Fiscal 1963 than ever before. "We 
don't anticipate any turn-downs," Ban- 
ncrman said. He added that “there is 
almost no contract that cannot be cov- 
ered by some kind of incentive arrange- 
ment.” Fears about the Renegotiation 
Board taking away the contractors’ re- 
wards under incentive contracts “are 
nonsense and alwavs have been non- 
sense,” he said. 

Tile big need now, Banncrman said, 
is to train people in the technique of 
negotiating incentive contracts, lie 
said the Defense Department soon will 
establish a special school for this for 
procurement officials in all three serv- 

Industry, too, will have to intensify 
its own educational efforts to meet the 
demands imposed by the complex in- 
centive-type contracts Defense will 
write. One likely side result. Banner- 
man said, is a revolution in many indus- 
trial accounting systems which are not 
now designed to handle the details of 

There are several types of incentive 
contracts, ranging from fixing a price 
and letting the contractor share in any 
savings to an agreement providing re- 
wards for superior performance of the 
delivered product. One type of incen- 
tive-performance likely to come into 
wide use is the one the Navy awarded 
to Grumman Aircraft Engineering 
Corp. in Fiscal 1959 to develop the 
A2F-1 Intruder aircraft. The contract 
set a minimum fee of S5.3 million, or 
4% of the target cost, and a maximum 
fee of S19.9 million, or 1 5% of the cost. 
The target fee of SI 1.3 million, or 81% 
of the cost, was also set. 

Factors for determining the fee were 
one-third for costs incurred, one-third 
for aircraft performance and one-third 
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Army Requests STOL Transport Proposals 

transport with a payload in the 12,000 lb. class after Department of Defense rejected 
a non-competitive procurement of the Canadian dc Havilland Caribou 2 for the 
mission. Pro|>osals arc due in 30 days. 

Development of the Vcrtol HC-’lB Chinook helicopter having a cabin size and 
payload similar to the piston-powered DHC-4 Caribou now in the Army inventory 

To meet these requirements, the Caribou 2 was designed, with two General Elec- 
trie T64 turboprop engines as powcrplants. 

However, the new engines and larger fuselage envelope and ensuing changes would 

As the Army negotiations with dc Havilland progressed, Fairchild submitted an 
unsolicited proposal for a modified F-27. Tin's would include double slotted flaps, 
which have been test flown by Fokkcr on an F-27, softer oleo landing gear and larger 
tires for rough field operation'. Powcrplants would be either the Lvcoming T55 or the 
General Electric T64 engine. 

nage configuration, but undercut the fuselage beneath the tail for addition of clam- 
shell doors. 

The horizontal stabilizer would be modified to a movable surface for improving 


for equipment performance. Aircraft 
performance was further broken down 
into these segments, each of equal 
value: weight empty, maximum speed, 
stall speed, takeoff distance, maximum 
range and range loaded. Equipment 
performance was broken down this way: 
one-ninth each for navigation and sys- 
tem reliability, one-eighteenth each for 
two specified types of bombs. The 
maximum fee of 15% is far above the 
average fee paid contractors on reim- 
burseable type contracts. 

Industry spokesmen long have en- 
dorsed the principle of incentive con- 
tracts, but have contended the difficult) 
comes in setting down specifics for 
measuring performance, especially on 
development projects. Fiscal 1963 will 
be the most severe test of this type of 
contracting. 

As for increasing competitive pro- 
curement, Morris believes just anticipat- 
ing needs well ahead of time will be a 
major improvement. “Too often we 
have found ourselves in a sole source 
position because of the failure to de- 
velop, on time, a procurement package 
that would allow us to make a competi- 
tive procurement,” he said recently. “In 
these cases we have had no alternative 
other than to buy from a single com- 
pany. Unless we anticipate the date 
on which the procurement package 
will be needed to support a competitive 
procurement, we will continue to en- 
counter situations where we are buying 
sole source not by choice but by de- 
fault." 

Steps promised by Defense to correct 
the situation include completing draw- 
ings and specifications early enough to 
seek competition when the production 
phase is reached; ordering a minimum 
number of spares and components from 
the prime contractor at the outset of a 
project so other suppliers will have an 
opportunity to fill later requirements; 
and a more thorough review of all pro- 
curement requirements— partly by em- 
ploying more computing equipment— 
to determine if more contracts can be 
placed through competitive bidding. 

Other steps promised by Morris to 
save money are “value engineering" and 
a reduction in paper work. He said each 
service has been directed to reevaluate 
specifications for items bought in large 
quantities to see if they can be built 
more cheaply. 

The effort to reduce paperwork is 
being spearheaded by the Air Force and 
Aerospace Industries Assn. Basically, 
their recommendations call for the re- 
porting requirements to be specified in 
the contract so the contractor is not 
called upon unexpectedly to furnish 
time-consuming reports to military pro- 
curement officials. 

Defense Department is expected 
to adopt the Air Force-AIA recommen- 
dations or a similar plan. 


Cosmos 3, 4 Satellites 
May Monitor A-Tests 

Washington— Soviet Russia last week 
launched the third and fourth satel- 
lites in the Cosmos series. They will be 
in an excellent position to monitor the 
ionosphere during the U. S. nuclear test 
series which began Apr. 25 (see box 
below). 

Soviet news agency Tass said the 
satellites will study weather, communi- 
cations and the effects of radiation on 
man during prolonged space flights. 
Because of the unusual frequency of the 
launches, and the fact they coincided 
with the test series, it is likely that the 
payloads contain radiation sensors and 
counters, and possibly television cam- 

Cosmos 3 was launched Apr. 24, and 


Cosmos 4 was launched two days later. 
This is the first time USSR has orbited 
two satellites in such a brief time. 

Sputniks 7 and S were launched dur- 
ing an cight-dav interval in Februarv, 
1961. 

Tass said Cosmos 3 is orbiting at an 
inclination of 48 deg., 59 min., be- 
tween the altitudes of 141.9S and 446,4 
mi. Orbital period is 93.S min. Inclina- 
tion for Cosmos 4 is 65 deg., apogee is 
206 mi., and perigee, 186 mi. Period 
is 90.6 inin. Its inclination indicates 
a different launch point than the first 
three Cosmos satellites. 

The Cosmos satellite series has been 
shrouded in even more sccrccv than 
normal, particularly for what are an- 
nounced as scientific satellites. USSR 
has given neither weights nor sizes of 
any of the three payloads in the Cosmos 


U. S. Begins Atmospheric Nuclear Tests 

Apr. 25 with the detonation of an air-dropped device with a yield in the intermediate 
range. This first explosion of Operation Dominic took place near Christmas Island, 
1.300 mi. south of Honolulu. 

Most of the nuclear weapons in the U.S. military inventory will be tested in tlicir 

efficient weapons emphasizing effects other than blast, heat and particle radiation will 
be fired, as predicted in Aviation Week (Mar. 19, p. 26). 

The possibility that the tests might black out radio was borne out by a Federal 

aids were expected to be affected if test operations were conducted in the Johnston 
Island area. 

U. S. and foreign airlines were briefed on special procedures to use iu the event 
that radio circuits were lost. They were warned that Loran coverage might be 
affected, along with other navigational aids. 

Effective Apr. 30 until further notice, the U. S. established a testing area centered 
on Johnston Island extending to a radius of 470 naut. mi. at the surface and 
expanding upwards to a radius of 700 naut. mi. at 30,000 ft. and above. No radiation 
or other hazard was expected outside the testing area. 
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Skybolt Successfully Air-Launched From B-52G 





NASA to Analyze Requirements 
For Manned Round Trip to Planets 


By Irving Stone 

Los Angeles— Requirements for the 
first manned round-trip mission to Mars 
and Venus, projected for the 1970- 
1972 time span, will be analyzed in a 
six-month, 6,000-manhour industry 
study for National Aeronautics and 
Space Administration’s Marshall Space 
Flight Center. 

Proposals in the competition for the 
study were submitted under Procure- 
ment Request No. TP-2-74-011 at the 
end of March by eight aerospace indus- 
try members. Contract award was 
scheduled for the end of this month. 

This mission for manned reconnais- 
sance for the nearest planets is seen as 
a step beyond Apollo, and involving 
definition of more advanced techniques 
and vehicles such as new operational 
concepts, the Saturn C-5 or Nova vehi- 
cle, and operational nuclear engines. 
The same advances are seen necessary 
for supplementing lunar exploration 
beyond the Apollo stage. Successful 
achievement of the mission probably 
would involve these conditions: 

• Mission duration should be relatively 
short. Approximately one year is the 
shortest duration which reasonably can 
be expected. 

• Over-all mission profile should be 
simple. The swing-around type of mis- 
sion appears to meet this approach. 

• Close encounter with Mars and/or 
Venus should occur. 

• Mission should serve as a develop- 
ment and training exercise for follow-on 
goal of manned planetary landing. 

• Requirements generally should not ex- 
ceed substantially the state-of-the-art de- 
velopment for the Apollo mission and. 
if possible, no fundamentally new re- 
quirements should be involved beyond 
those necessary for the Apollo follow-on. 

These five demands apparently can 
be met using a Crocco round trip for the 
mission profile, utilizing an earth-to- 


156-in. Solid Proposals 

Requests for proposals for develop- 
ment of a 1 56-in. -dia. solid propellant 

the contract for the 1 20-in. -dia. motor 
is awarded. Defense Department wants 
to award the 120-in. contract before pro- 
posals arc sent on the larger motor. 

The 156-in. motor program will be 
managed by USAF Systems Command's 
Space Systems Division. SSD and offi- 
cials from National Aeronautics and 
Space Administration recently completed 
the final work statement for the project. 


orbit transport vehicle no larger than 
Nova, injecting from earth orbit with 
a nuclear high-thrust propulsion system 
and, possibly using upon return, a direct 
entry technique into earth's atmos- 
phere. Crocco profile, formulated in 
1956 by Italian scientist Gen. G. A. 
Crocco, would allow passing in vicinity 
of Mars and Venus in one round trip. 
The spacecraft would depart from earth, 
pass in the vicinity of Mars, use that 
planet's gravitational field to redirect 
the spacecraft’s path toward Venus, 
then use the gravitational field of 
Venus to redirect trajectory to earth. 

Initial earth parking-orbit could ac- 
commodate launch windows for the 
round trip, or permit rendezvous with 
another element of the spacecraft or an- 
other spacecraft if a convoy arrange- 
ment were used. Also, the parking-or- 
bit usually would employ a low-altitude 
launch path and a low burnout angle 
in contrast to the steep burnout angles 
and associated high altitude required 
for a direct departure path. 

Detailed study areas include: 

• Crocco profile mission will be ana- 
lyzed to determine if a better approach 
is available, and how to proceed from 
this first mission to follow-on missions 
leading to manned planetary landings. 

• Nuclear propulsion systems will be 
studied to determine what additional 
demands will be made on the Nctva 
engine if this thrust-level powerplant is 
utilized. Second-generation nuclear pro- 
pulsion systems also will be considered 
to determine applicability for the mis- 
sion, but the study contractor will be 
required to weigh these developments 
against projected mission time period. 
■ Chemical propulsion systems also will 
be considered to determine if appli- 
cable systems already exist or can be 
obtained by modification of existing sys- 
tems, or whether new systems are re- 
quired. Development of large chemi- 
cal engine systems is to be avoided. 

• Procedures for orbital operations, in- 
flight rendezvous, and mission staging 
will be investigated. 

• Subsystems will be evaluated to de- 
termine which major installations, such 
as communications, power supplies, 
guidance and control, life support, cryo- 
genic storage, rescue, radiation shelter 
will have to be developed. 

• Earth-return mode will be studied for 
direct atmospheric entry, combination 
of rocket braking and direct atmos- 
pheric entry, and establishment of an 
earth orbit and then return to earth’s 
surface. For an operational aspect in- 
volving rocket braking, consideration 
will be given to the advisability of re- 


start of the nuclear launch engine or to 
include an additional nuclear or chemi- 
cal system for the task. 

• Estimates will be made for the num- 
ber of astronauts required to man the 
interplanetary vehicle, the number of 
vehicles to start the mission, and how 
the vehicles would assist each other. 

• Development plan will be outlined, 
including requirements for special 
ground facilities, unmanned (and, if re- 
quired, manned) test and development 
flights, crew training and data collection. 

• Funding plan will be developed for 
hardware and operations, deriving max- 
imum advantage of developments which 
already are part of the national space 
program. Research and development 
costs for Saturn or Nova vehicles, 
Apollo capsule, and Ncrva engine, etc., 
will not be included, but appropriate 
modification and procurement costs will 
be determined. 

• “Coarsc-look" trajectories will be in- 
cluded as a minimum requirement for 
test flights, and an exact trajectory in- 
cluded for the mission flight, incorporat- 
ing realistic launch time variables, in- 
jection errors, mid-course corrections, 
and related data. 

• Scientific aspects of the mission, in- 
cluding scientific payload requirements, 
will be investigated in detail. 

• Life support system, vehicle ecologi- 
cal system, environmental protection 
system, and cryogenics handling system 
will be delineated. 

• Guidance and control, internal power 
supply, and associated electronic sys- 
tems will be outlined. 

• Checklist of the most probable 
emergency situations will be outlined, 
together with details on how to cope 
with these emergencies. 
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DOD Stressing Cost Overrun Reductions 


By Russell Hawkcs 

Los Angeles— Defense Department 
plans two additional, significant changes 
in military procurement cost control 
and budgeting, Charles J. Hitch, assist- 
ant secretary' of defense, told an aero- 
space industry group here. These call 

• Change orders that would increase 
program costs by more than S10 million 
a year or $25 million for duration of 
the program will be made only by the 
Secretary of Defense. 

• Defense Department will begin full- 
funding all procurement programs in 
Fiscal 1964, with the exception of 
some Air Force missile programs. Full- 
funding is the concept of requesting 
Congress to authorize at one time all 
the money needed for a program. 

Both steps are outgrowths of DOD’s 
increasing attempts to reduce cost over- 
runs and to obtain a more realistic pic- 
ture of total program costs. 

Hitch said that program packaging, 
one phase of his three-phase budgeting 
process introduced this year, will also 
contribute to reduction in cost over- 
runs by introducing a measure of this 
sought-for cost realism. New reporting 
forms will be provided in an effort to 
fix responsibility on individuals for 

Full-funding, besides drawing prob- 
able resistance from Congress to the 
idea, will require many statutory 
changes to become effective. Present 
budget categories, for example, arc es- 
tablished by statute. 

Hitch revealed the changes in re- 
sponse to questions at the meeting, 
which was sponsored bv the Institute of 
the Aerospace Sciences but open to non- 
members. Similarly in response to ques- 
tions prior to his speech. Hitch denied 
that DOD is using program packaging 
to unify the sen-ices in easy steps. He 
said the new approach tends to make 
unification unnecessary by using other 
means to achieve the same goals. But 
he said in his speech: 

"There has been a progressive blur- 
ring of the traditional lines of demarca- 
tion between the respective roles of the 
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military departments— especially in the 
minds of those who must make the basic 
decisions on the broad aspects of the 
defense program. This trend toward 
interdependence will continue in the fu- 
ture. The dependence of the Army on 
tactical air support by the Air Force 
is but one of the more obvious examples 
of the need for an over-all Department 
of Defense approach to the allocation of 
resources in military planning. 

"Similarly, the clearly apparent neces- 
sity to have balanced forces ready and 
equipped to fight the same kinds of 
wars instead of each service unilaterally 
planning for its own concept of conflict 
should make it plain that a decision 
taken in one area independent of the 
other runs the risk of serious error.” 

Noting that the 1963 Defense budget 
was the first prepared under a new 
three phase process— planning, program- 
ing and budgeting— Hitch claimed more 
than satisfactory progress in the year 
since Defense Secretary McNamara or- 
dered its adoption. Hitch said that he 
had hoped for a year to test and install 
the management tool before putting it 
into operation, but he said more progress 
has been made than would otherwise 
have been possible. 

In the first year, many requirements 
studies were completed, one tentative 
five-year program was developed which 
provided guidance in making the budget 
request, a complete five-year program 
projection was issued, much information 
was brought to bear on chief defense 
program problem areas, and Congress 
was given its first long-range look at the 
military background to its consideration 
of the 1963 budget request. 

Hitch said he is opposed to anv 
change from the existing functional 
division of defense appropriations to a 
project division which some have recom- 
mended. He said such a move offers 
no substantial gain in effectiveness and 
would be likely to produce a loss. The 
broad functional grouping of require- 
ments is flexible and permits easy adap- 
tation to the needs of the moment by 
Defense Department. He said the segre- 
gation of research, development, test 
and evaluation as a separate appropria- 
tion has proven successful and flexible. 

However, the Administration con- 
cluded that this basic budget process 
and its financial management system 
were deficient in a number of respects 
for the total decision-making task. One 
deficiency was the lack of inter-service 
coordination and agreement on strate- 
gies which is supposed to be solved bv 
the major military program division 
of effort. Another deficiency was the 
gap between long-range planning and 
budgeting in the defense appropriation. 



Nike Zeus Tested 


Western Electric Nike Zeus anti-ICBM mis- 
sile is visible in the nose section skin near 
the front of the canard control surfaces 
during tile partially successful 11th launch 
over the Pacific Missile Range from Pt. 
Mugu, Calif., Apr. 19. Generator steps trip 
hot boundary layer to prevent it from bnm- 
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Saturn Flight Spurs Manned Shot Plans 


Washington-Plans are being made 
to fly at least 10 manned Apollo pay- 
loads on Saturn C-l launch vehicles fol- 
lowing the second flawless test of the 
C-l booster last week from the Atlantic 
Missile Range. 

The booster, called SA-2, was 
launched at 9 a.m. Apr. 25 from Com- 
plex 34. It was destroyed deliberately 
162 sec. later, and spewed about 85 tons 
of water from its dummy upper stages, 
generating the first man-made thunder- 
storm in space. The water turned into 
ice flakes which were visible briefly at 
the launch site. The invisible vapor 
formation which persisted was being 
spectrally analyzed late last week. 

First Apollo three-man spacecraft 
boilerplate model will be carried on the 
fifth C-l test configuration, designated 
SA-5, which also will be the first Saturn 
to have a live second stage and the first 
to have fins for aerodynamic stability. 
If the development program continues 
to be as successful as it has so far, a 
manned Apollo module will be the pay- 
load of the eleventh Saturn flight ve- 
hicle. the first to be produced entirely 
by industry. 

Two-stage C-l Saturn will be capable 
of boosting 20,000 lb. into an earth 

National Aeronautics and Space Ad- 
ministration's Marshall Space Flight 


Center, which developed the Saturn 
booster, is producing the first 10 flight 
vehicles to be used in the development 
program. Chrysler Corp. will fabricate 
and assemble the operational boosters 
at NASA's Michoud, La., plant. 

Results of SA-2 were largely a repeat 
of the completely successful SA-1 flight 
six months ago (AW Nov. 6, p. 30). 
Preliminary analysis indicates the in- 
board engines nit off 110 sec. after 
flight, and outboard engines cut off at 
116 sec. after flight, with a maximum 
thrust of 1.3 million lb. Destruct oc- 
curred at a 65-mi. altitude, which is the 
lower limit of the E-region in the iono- 
sphere. Telemetry from all systems was 
considered excellent. 

Anti-slosh baffles were added in the 
lower end of the outer tanks in the 


S-4 Static Test Plans 

Washington-First static test of the 
Douglas S-4 Saturn second stage has been 

test program is successful the engine will 
be flown with the SA-5 Saturn develop- 
ment vehicle in July, 1963. 

The S-4 is powered by six Pratt & 
Whitney RL-10-A3 engines and has been 


booster to correct a minor instability 
problem experienced during the final 
stages of powered flight in SA-1. 

Other changes in SA-2 from the first 
flight test booster were addition of a 
smooth tilt program, and addition of 
sensors for acoustic, vibration and blast 
measurements. 

The smooth tilt program, cam oper- 
ated, worked from T+10 to T+100 
sec. to incline the rocket to an angle of 
43 deg. In SA-1, a motor was used to 
command tilt, which resulted in a 
jerking motion every 10 sec. 

An ST-90 stabilized platform was car- 
ried in the guidance and control sys- 
tem to provide attitude and acceleration 
measurements. This is the same stable 
platform developed for the Jupiter sys- 
tem. Also on SA-2 was the Pershing 
stable platform, ST-124, which will be- 
come the operational platform on the 
C-l configuration, beginning with SA-6 
or SA-7. 

The 162-ft SA-2 vehicle weighed 

927.000 lb. at liftoff, which included 

620.000 lb. of propellant and 190,000 
lb. of water in the dummy S-4 and S-5 
stages. The payload was a Jupiter nose 
section, which weighed about 2,000 lb. 

These were the vehicle development 
objectives of the flight, all of which 
were achieved: 

• Assess in-flight performance of the 
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eight Rocketdyne II-l engines in the 
booster cluster, the controlling move- 
ments of the four gimbalcd engines and 
engine cutoff and propellant utilization. 
The engines developed about 165,000 
lb. thrust each. Propellant carried was 
about 1 30,000 lb. less than capacity. 

• Verify airframe structural integrity 
and determine vibration and bending 
moments. 

• Qualify the Complex 34 launch fa- 
cility, together with propellant supply, 
ground support, automatic checkout 
and instrumentation systems. 

The SA-2 system contained 622 
telemetry channels, 527 of them dealing 
with flight performance after liftoff. 
Another 50 measurements were made of 
acoustic, vibration and blast around the 
launch site and up to distances of 10 
mi. from the pad. 

The scientific experiment, called Proj- 
ect High Water, was designed by 
NASA’s Space Sciences Office to ob- 
serve the effect of a large mass of water 
in lower ionosphere. Dispersion of 
the water took less than three seconds, 
about three times faster than was antici- 
pated. The cloud was visible from the 
ground for about 12 sec., and appar- 
ently consisted of ice which formed into 
flakes. The ice cloud was tracked by 
radar and apparently traveled at a faster 
rate than the remnants of the booster 
and vehicle. Trackers observed an elec- 
tric discharge phenomena similar to that 
given off by a thunderhead. 

The S-5 stage, a cluster of two RL-10 
engines, is under development by Gen- 
eral Dynamics/ Astronautics. It is essen- 
tially a Centaur stage to be used when 
escape missions are assigned to the C-l. 


Senate Committee Is Told of Plans 
For T elstar Television Experiments 


By Katherine Jolinscn 

Washington— Plans for three experi- 
mental television transmissions via 
American Telephone & Telegraph Co.'s 
Telstar satellite were outlined to a Sen- 
ate committee last week by U.S. Infor- 
mation Agency Director Eduard R. 
Murrow, as Congress moved toward en- 
actment of legislation authorizing a 
private corporation to develop and oper- 
ate a communications satellite system. 

The House is scheduled to start con- 
sideration of the legislation on the floor 
May 2. The measure unanimously ap- 
proved bv the House commerce com- 
mittee is essentially the same as that 
unanimously voted earlier by the Senate 
space committee (AW Apr. 2. p. 20). 
It provides for financing the corpora- 
tion with one class of stock, 50% ear- 
marked for ownership by communica- 
tions common carriers and 50% by the 
general public, selling at a maximum 
price of SI 00 a share. 

Senate commerce committee, which 
is considering the measure approved by 
Senate space committee, is expected to 
send it to the Senate floor for action 
shortly. Commerce committee hearings 
were completed last week. 

First Demonstration 

Shortly after Telstar is launched in 
June or July, Murrow reported. AT&T 
and NASA hope to demonstrate a relav 
of a television signal from the AT&T 
sending station at Andover. Me., via the 
satellite, to the Bell Svstcm station at 
Holmdel, N. J. 

If this is successful, he said, a 10-min. 
live television program from the U.S. 
to Europe has been planned, to be fol- 

sion from Europe to the U. S. 

He said these other communications 
satellite demonstrations are being 
scheduled: 

• Telephone demonstration with con- 
versations between cities in the U. S. 
and Europe. 

• Another telephone demonstration 
with Brazil via Radio Corp. of America's 
Relay satellite, due for launch shortly 
after Telstar, with transmission and re- 
ception by the International Telephone 
and Telegraph Co. station at Nutlev. 
N. J. 

• Speed mail facsimile, and photo 
demonstration. 

Two points of difference between the 
legislation approved by House com- 
merce committee and that voted by 
Senate space committee are: 

• House bill sets up a sliding-scale on 
the number of directors the communi- 


cations carriers could elect to the corpo- 
ration's board, depending on the amount 
of stock they buy. If they purchase the 
entire 50% of the stock earmarked ex- 
clusively for them, they could elect six 
directors. The Senate measure also pro- 
vides for six directors elected by carrier 
stockholders, but with no sucli limita- 
tion based on a percentage of holdings. 
Under the House bill, for example, if 
the carriers purchase only 15% of the 
carrier stock, they would only be able 
to elect two directors. 

Both measures provide for the elec- 
tion of six directors by the holders of 
non-carrier stock and the appointment 
of three directors to the board by the 
U. S. President. 

• House measure provides for joint 
ownership of ground stations by the 
communications satellite corporation 
and one or more communications car- 
riers, in addition to the ownership al- 
ternatives authorized in the Senate 
measure: sole ownership by a communi- 
cation common carrier, joint ownership 
by common carriers, or sole ownership 
by the satellite corporation. 

Both bills direct the Federal Com- 
munications Commission, in making 
the final determination on the form of 
ownership, to "encourage" ownership 
by the communications common car- 

An amendment to eliminate this 
provision, which will be offered on 
the House floor by Rep. John Moss 
(D.-Calif.) and Rep. John Dingcll 
(D.-Mich.), appears to have a good 
chance of acceptance. 

Firms Asked to Bid 
On New OSO Study 

Washington— Thirty-eight aerospace 
firms have been requested to bid on a 
study for design requirements, includ- 
ing reliability, and cost estimates for an 
advanced orbiting solar observatory 
satellite program for National Aero- 
nautics and Space Administration's 
Goddard Space Flight Center. 

Bids will be due May 28 and three or 
more study contracts will be awarded 
in June. They will lead to precise de- 
sign criteria for the S-67 satellite to 
be launched in about three vears. The 
satellite will weigh 500-1,000 lb. and 
will be launched bv cither a Thor or 
Atlas Agena B. 

The first satellite in the series, 
OSO-1. weighs 458 lb. It was launched 
Mar. 7 and continues to return data 
from its experiments (AW Mar. 19, 
p- 29). 
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British Aircraft Operational Requirements 

London—' Top-level politico-military committee is currently meeting here to deter- 
mine the future of three British aircraft operational requirements, with final report 
to the cabinet scheduled for early June. 

• OR-351, a tactical V/STOL transport for the Royal Air Force. Competitors arc 
the Armstrong Whitworth 681, Bristol 206 and the Short Belfast (AW Mar. 5, p. 

Bristol Siddclcy BS.53 vectored thrust engines. Belfast includes Rolls-Royce lift 

•OR-350, a maritime reconnaissance airplane to replace the present Shackleton 
bomber. Avro is bringing the Shackleton to Mk.3 conversion, including a tricycle 

design a replacement, either turboprop or pure jet. Avro two years ago designed an 
aft-mounted three-jet airplane, in which one engine would be shut down for loiter; 
this project was dropped. In addition, Vickcrs-Armstrongs reportedly is sounding out 
military on use of its VC.10 four jet transport for this role, since British philosophy 
centers on more than two engines when operating at ranges up to 1,600 mi. out to 
sea. For this reason, the Brcguct Atlantic is not considered a top contender. 

• OR-345, a naval strike fighter involving 'use ol variable geometry. Both Hawker 


DOD Secrecy Ruling 
Confuses Industry 

Washington— Defense Department 

last week bowed to pressure generated 
by scientists and professional organiza- 
tions when it ordered declassification of 
the ANNA geodetic satellite project. 
The decision added to the confusion 
generated by a general directive, which 
originated at the highest level of gov- 
ernment, placing a severe clamp on in- 
formation about military space projects. 

The directive stated that all informa- 
tion about ANNA (Air Force, Navy, 
NASA and Army) could be unclassified 
except for some of the reduced data ob- 
tained. Details of the Thor Ablestar 
booster and the satellite itself will be 
made available by the Navy’s Bureau of 
Weapons, which has coordinating re- 
sponsibility for the project. 

The space secrecy directive, issued 
over the signature or Deputy Secretary 
of Defense Roswell Gilpatric Mar. 23, 
has caused confusion and dismay among 
military information personnel, scien- 
tific society program directors and se- 
curity administrators (AW Apr. 23, p. 
21). 

RepublieDemonstrates 
Reconnaissance Drone 

New York-Small reconnaissance 
drone aircraft, developed by Republic 
Aviation Corp.’s Missile Systems Di- 
vision for the Office of Naval Research, 
was demonstrated to the Marine Corps 
earlier this month as a potential aid to 
that service's landing operations. 

Plane is powered by a small conven- 
tional gasoline-burning piston engine, 
and is not much larger than control-line 
model airplanes. Wingspan is on the 
order of four or five feet; the drone, its 
launcher, catapult, radio control system 
and camera equipment, can be carried 
in backpacks by two men. It takes a 
few minutes for the men to assemble 
and fuel the drone, load the camera. 


check out the operation and launch the 
airplane. 

Film processing unit— which can de- 
liver finished positives or negatives from 
the drone’s camera film— plus extra fuel 
and spare parts make up a load for 
another pair of men. The drone is to 
furnish day or night photographs show- 
ing vehicles, gun emplacements and 
smaller items. 

Primary object of the development 
was to meet a military need for a sim- 
ple, lightweight reconnaissance vehicle 
that can operate over short distances, 
return results in minimum time and be 
operated by a minimum number of 
ground personnel. 

Other uses proposed for the drone 
include possible installation of a tele- 
vision camera and transmitter instead 
of the aerial still photo camera, or 
transport and air drop of medical and 
other supplies. 

Marine Corps and Army personnel 
watched the demonstration at the 
Quantico Marine Corps Air Station. 


Ruling Will Expedite 
Minuteman Site Work 

Washington— Boeing Co. expects its 
activation of Minuteman bases, now 
getting under way, to be greatly facili- 
tated and the possibility of work stop- 
pages minimized by a Labor Depart- 
ment opinion which will permit the 
company to use its own specialized fac- 
tory-trained crews instead of local con- 
struction labor. 

The opinion, issued by Charles 
Donahue, Labor Department solicitor, 
specifically relates to the Boeing con- 
tract for activation of the Malmstrom 
AFB site at Great Falls, Mont. It ex- 
empts all work under the Boeing con- 
tract-involving missile installation— 
from provisions of the Davis-Bacon Act. 
Work covered by the Davis-Bacon act, 
requiring the government to pay the 
prevailing wages for construction work, 
would give jurisdiction to the building 
trades unions. 

The grey area between the first 
phase of missile base activation, involv- 
ing brick and mortar work and clearly 
within the jurisdiction of the construc- 
tion unions, and the second phase in- 
volving industrial union workers, has 
been a major cause of jurisdictional dis- 
putes leading to strikes by construction 

They claimed industrial employes 
doing construction work involved in 
missile installation were invading their 
territory. 

Boeing Co.’s workers are unionized 
by the International Assn, of Machin- 
ists. 

The company plans to move its teams 
of workers from job to job as work 
progresses. 
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Emphasis Shifts to Venus Prohe 
After Disappointing Ranger Flight 


U. S. lunar-planetary program will 
shift to Venus following the fourth 
Ranger flight last week which failed 
to achieve its primary objectives of 
providing closeup pictures of the moon 
and data on the composition of its 
surface. Two Mariner R payloads will 
be launched in the Julv-Scptember 
period in attempts to fly by Venus. 

Ranger 4 was launched from the 
Atlantic Missile Range at 3:50 p.m. 
(EST) Apr. 23. Major significance of 
the flight was the near-perfect per- 
formance of the Atlas Agena B launch 
vehicle configuration— the first time the 
vehicle has been fully satisfactory' in 
four National Aeronautics and Space 
Administration missions. 

Ranger 4 impacted the edge of the 
far side of the moon at 7:49:53 a.m. 
Apr. 26 after a 231,486-mi. flight. The 
spent Agena B stage went into a solar 
orbit, with elements not computed 
late last week. Impact point was 229.3 
deg. east longitude, 15.5 deg. south 
latitude, at a velocity of 5,963 mph. 

Jet Propulsion Laboratory scientists 
who manage the payload portion of 
the Ranger scries say that some data 
may be obtained about a presumed 
low-energy ionosphere surrounding the 
moon when all tapes arc analyzed. But 
this is the only scientific information 
expected from the complex payload. 

Although Ranger 4 was the first 
U. S. payload to impact the moon in 
10 attempts, the inability of the pay- 
load to perform its scientific mis- 
sions was a bitter disappointment. Pre- 
liminary data indicates the payload 
central computer and sequencer failed 
when the payload was over Ascension 
Island during the time the Agena stage 
was in a parking orbit. The Twin 
Falls Victory tracking ship was the last 
station to report good signals, and the 
failure was reported by the mobile 
station near Johannesburg, South Af- 

Precise tracking was conducted for 
the first nine hours of flight by use 
of a two-way Doppler system, which 
provided both range and angular rate. 
Spacecraft batteries went dead after 
nine hours because the solar cell ar- 
rays apparently failed to deploy, and 
tracking from that point provided only 
angular data. The payload was tracked 
by signals from the 50 mw. transmitter, 
operating on a frequency of 960 me., 
in the lunar landing capsule. 

At the time contact was lost, Ranger 
4 was 106 mi. above the lunar surface. 
It then button-hooked around the far 
side and impacted near the edge. 

Impact itself without midcourse and 
terminal corrections was considered a 


tribute to the Lockheed Agena B per- 
formance. D. L. Forsythe. NASA 
Agena program chief, told Aviation 
Week the vehicle performance was 
near-perfect, with a cumulative error 
well within the ability' of the course 
correction rockets— "within tenths of 
a second in time.” 

Ranger 3, launched Jan. 26, failed 
to achieve its objectives when the At- 
las booster burned 1.5 sec. too long 
because the guidance system failed to 
provide the shutdown signal (AW Feb. 
5, p. 30). Instead of impacting the 
moon, it missed by 22,862 mi. and is 
now in a solar orbit. 

Atlas Agena B will be the workhorse 
of heavy duty NASA missions until 
Centaur becomes available, and James 
E. Webb. NASA administrator, said 
after the Ranger 4 flight that his agency 
has firm orders with Lockheed for 30 
Agena B stages. 

The Mariner R Atlas Again B ve- 
hicles will be similar to the vehicle used 
for Ranger 4. One major difference 
will be the inclusion of a booster en- 
gine cutoff command capability. The 
Ranger 4 vehicle had a sustaincr en- 
gine command, which was not used. 


News Digest 


Maj. Gen. O. J. Ritland has been 
named deputy commander of the Air 
Force Systems Command for Manned 
Space Systems with broad responsibili- 
ties for planning and allocating AFSC 
resources for the manned space flight 
effort, and for coordinating all USAF 
manned space flight activities with 
NASA, as predicted bv Aviation Week 
(AW Jan 22, p. 25). Formerly Space 
Systems Division chief, he will have an 
office of about 35 staff members at An- 
drews AFB. His job is essentiallv liai- 
son which has long been sought by 
both NASA and AFSC. 

United Technology Corp. successfully 
demonstrated an extended duration fir- 
ing of a 35-ton single solid propellant 
segment in a test lasting 130 sec., the 
longest firing time achieved by a solid 
propellant booster. 

Dr. Hugh L. Dryden, deputy admin- 
istrator of the National Aeronautics and 
Space Administration, was presented 
the Smithsonian Institution’s Langley 
Cold Medal for “wise and courageous 
administration" of many of the U.S. 
technical programs that make possible 
the conquest of air and space. 
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Aerojet-General will fire, under S4- 
million Air Fora - follow-on research 
contract, nine more large solid propel- 
lant rocket motors consisting of two 
lOO-in.-dia. motors, five Aerojet Seniors, 
and two 4l-ft.-dia. motors. First of the 
new firings— an Aerojet Senior— was 
scheduled for last week. Aerojet already 
has fired three lOO-in.-dia. motors under 
previous contract to Air Force. 

Crash of Breguet 1150-02 Atlantic 
ASW prototype aircraft during a test 
flight Apr. 19 is not expected to delay 
seriously production of the NATO proj- 
ect. First prototype still is flying and 
third is due to roll out soon. An explo- 
sion tore the left wing off the crashed 
aircraft. 

Dr. Frederick Seitz has been elected 
president of the National Academy of 
Sciences, succeeding Dr. Detlev W. 
Bronk who has served three terms. 
Seitz, a nuclear physicist, will be the 
Academy’s first full-time president. He 
is on leave from the University of 
Illinois, where he headed the physics 
department. 

India is negotiating final arrange- 
ments for manufacturing the French 
Sud Alouette 3 helicopter in India. 
Agreement probably will terminate 
chances for American firms to receive 
Indian helicopter orders. 

Sir Frederick Handley Page 76, chair- 
man of Handley Page, Ltd., died Apr. 21 
in London. ftis death has renewed 
speculation that his firm may now 
merge with one of the two large British 
airframe groups, Hawker Siddelev or 
British Aircraft Corp. 
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AIR TRANSPORT 


Progress Report on Washington’s International Terminal: Part I 


Dulles Field Caught in Cost, Time Squeeze 


Lags in construction of airport to result in token 
service on Oct. opening; FAA, airlines differ on fees. 

By Robert H. Cook 

Washington— Construction of Dulles International Airport, due to open 
here finally next fall, has been marked by over-optimistic cost and time esti- 
mates, pressure from a skeptical Congress and the open resentment of much 
of the airline industry. 

The much-heralded opening date of Oct. 1, proclaimed by Federal Aviation 
Agency Administrator Xajccb E. Ilalaby, is unlikely to result in much more 
than token airline service, hardly sufficient to justify the elaborate inauguration 
ceremonies now being planned. 

The dedication will climax the plod- 
ding evolution of the airport which be- 


gan with a planning session by FAA— 
then the Civil Aeronautics Administra- 
tion— 14 years ago. Congressional ap- 
proval of the idea two years later in 
1951 resulted in the purchase of 1,000 
acres at a cost of SI million for an air- 
port site at Burke, Va. More than six 
years of bitter political debate followed, 
resulting in abandonment of the Burke 
site at a loss of 5450,000 to the tax 

Selection of the present Dulles site by 
then Administrator Elwood R. Que- 
sada was accompanied by an optimistic 
prediction that the installation would 
be finished by mid-1960. This date was 
later revised to early 1961. As one of 
his first actions, Halaby. who was highly 
critical of FAA’s handling of the proj- 
ect, set a target date of July, 1962 for 
the opening, only to later extend the 
goal to Oct. 1. 

Despite imposing construction prog- 
ress charts and continuing negotiations 
with prospective airline users, FAA finds 


itself in a dilemma of its own making 
on the announced opening date. 

Under a stern admonishment from 
Congress to complete construction 
within the limits of a 5105 million 
budget— including SI 5.5 million already 

E aid out for contractor claims caused by 
equent design changes and inaccurate 
construction estimates— FAA faces these 
construction problems: 

• Terminal building construction, un- 
der a S7.9-million contract awarded to 
Humphreys and Harding of Washing- 
ton, D. C. last June is scheduled for 
interior completion by Oct. 1, with a 
penalty of 55,000 for each day beyond 
that date. 

As of last week, FAA’s progress charts 
indicate this phase is now more than 
two months behind schedule, primarily 
due to problems in mating the steel 
and glass curtain walls of the uniquely- 
designed building with the supporting 
columns of the suspension type roof! 
To complicate matters further, finishing 
work on the terminal building’s 2 i-acre 
ceiling cannot be completed until the 


walls of the building are firmly in place. 

FAA is hopeful that it can persuade 
the contractor to make the Oct. 1 dead- 
line by increasing work crews or pay- 
ing overtime, in which case the extra 
cost would amount to a reduction of 
Humphrey's and Harding's profit on 
the contract. Should the agency actually 
direct the firm to take these steps, all 
extra costs involved could legally be 
charged as a contractor’s claim against 
FAA, agency engineers explain. 

Faced with the Oct. 1 deadline, FAA 
derives little comfort from the penalty 
provisions of the contracts, since, as one 
spokesman conceded, it might be far 
less costly for a contractor to exceed 
the completion deadline and pay the 
penalty than it would to voluntarily 
increase his work force and hours to 
meet the deadline. 

• Control tower completion is about 
one month behind schedule because of 
difficulties in attaching the special por- 
celainizcd metal skin to the top level 
of the 178-ft. high structure. The tower, 
including the steel work, glass and ele- 
vator installation, was originally slated 
for completion bv May 15, but FAA 
feels that if it is’ done by early June 
there will be sufficient time for installa- 
tion of electronic equipment necessary 
for operation in October. Installation 
of this equipment was to have started 
by Apr. 1 on a progress chart which 
shows an estimated six months for com- 
pletion. 

• Service building group, to the imme- 
diate East of the terminal, will house 
boilers, telephone, air conditioning and 
Weather Bureau facilities. Construc- 
tion on this phase is about two months 
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behind schedule, but FAA is confident 
the lost time can be picked up to meet 
the contract deadline. 

• Lighting and sign installation in the 
terminal area has also been one month 
behind, but FAA expects this time can 
be easily recovered. 

On the credit side, FAA reports that 
every remaining phase of the project is 
either completed or on schedule. By 
May 1 , a series of minor hold orders pri- 
marily affecting ticket counter and con- 
cession space within the main terminal 
building will have been eliminated. 
Construction is already under way on 
the nine jet apron operational build- 
ings necessary to begin sendee, and 
contracts will soon be let for cargo and 
warehouse buildings and a utility loop 
to serve the hotel and industrial com- 
plex to be located just north of the tcr- 

Airline negotiators, or "gladiators” as 
they have been dubbed by Administra- 
tor I lalaby, are both amused and uncon- 
cerned about these delays. Regardless 
of Halabv's personal wishes or his thinly- 
veiled threats of “airportsmanship" to 
persuade carriers to use Dulles, they 
contend, none of the airlines will sched- 
ule operations into the new airport 
until reasonable and equitable landing 
fee and rental terms have been negoti- 
ated. 

In view of the construction delays, 
the airlines consider the Oct. 1 opening 
date unrealistic because it will require 
six months to design and finish the in- 
terior of such facilities as the apron 
buildings. They concede, however, that 
if construction is sufficiently advanced 


by June 1, the various flight dispatch, 
communications and line maintenance 
facilities might be near enough to com- 
pletion to pennit operations within four 
months. 

FAA engineers, however, say the air- 
lines have generally estimated four 
months as sufficient time to conclude 
this work. They also point out that the 
first finished apron buildings will be 
available to American and Eastern Air 
Lines on the west end of the apron. 

After twelve years of political debate, 
and four years of construction, here is 
what FAA is offering at what it officially 
calls Washington International Airport 
and Dulles Terminal: 

• A 9,800-acrc installation located 27 
miles from downtown Washington, at 
Chantilly. Va., and served by a 17.8 
mi., high-speed limited-access highway 
of four-lane dual design. About 15 mi. 
of the roadway will be ready for use in 
October, and right-of-way for the bal- 
ance has been acquired. The remaining 
segment is to connect with Interstate 
Highway 66, planned for future con- 
struction by the State of Virginia. Ini- 
tial travel time into Washington is es- 
timated at 50 min., which should be 
reduced to 55 min. with completion of 
the Rt. 66 addition by 196S. Land costs 
total about 510 million for the airport 
site and highway acquisition. 

• Terminal building in the present two- 
lcvel design is 150 ft. wide by 600 ft. 
long to handle a predicted volume of 
2.1 million passengers by 1966. Future 
plans call for extending the structure 
to 1,200 ft. to accommodate 6 million 
passengers by 1975. Unlike most termi- 


nal buildings, passengers will walk less 
than 100 ft. from the main entrance to 
ticket and baggage check counters, and 
then directly to one of 24 mobile lounge 
positions for a five-minute ride to the 
waiting aircraft. 

Aircraft passengers arriving at the 
terminal will be delivered by mobile 
lounge to the top-level main concourse, 
where they can descend by escalator to 
the lower level to pick up baggage and 
then walk out to board ground transpor- 
tation for downtown Washington. An 
international arrival area in the north- 
east section of the building will be ex- 
panded in the future. No firm agree- 
ment on space allocation has yet been 
reached with any international carrier. 
Ticket counter spaa' for domestic car- 
riers is also considered adequate at this 
time, in view of the possible airline 
mergers that may limit the need. Total 
cost of the building is estimated at 
515.5 million. 

Local service arrivals and departures 
will be made through the lower level of 
the finger extension to the control tower. 
Ten positions have been provided di- 
rectly in front of the tower base. Space 
for FAA offices and airline clubs is also 
being provided on the lower level. 

About 50% of the Dulles flights will 
require two mobile lounges, and FAA 
has accelerated the delivery schedule on 
its 54.6-million order for 20 lounges so 
that fisc will be on hand in October, 
and the balance by March at the de- 
livery rate of five a month. The lounge 
now has undergone tests equivalent to 
three years of operation and works well 
with the Boeing 707, Douglas DC-8, 
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Lockheed Electra and Vickers Viscount. 

However. FAA admits, it cannot be 
used with the Sud Aviation Caravelle 
because of the aircraft’s tail loading po- 
sition. Caravelle passengers will use the 
mobile lounge, but must walk a short 
distance to the aircraft 

• Helicopter operations will be accom- 
modated by four landing pads on a 40- 
acre plot located between the feeder line 
apron and main airlines operation apron. 
For the larger V/STOL type aircraft, 
the agency also is providing a 600 ft. 
long landing strip in the area. These 
aircraft will pick up and discharge pas- 
sengers on the feeder line apron. 

• Main apron operations buildings, 
originally planned to provide 30 parking 
bays in nine buildings, have been ex- 
panded recently to provide 65 bays, each 
of which can handle one 707 type air- 
craft or two Electras. The ends of each 
building are bolted in place to facilitate 
expansion to a maximum of 90 bays. 
Four fuel hydrants, with a pumping ca- 
pacity of 1,200 gpm., are located at each 
bay position. Eight miles of fuel piping 
have been laid to supply the system 
from a five million gallon capacitv fuel 
fann located on the eastern border of 
the airport. 

A 48-ft. high apron control tower, to 
direct the movements of taxiing aircraft 
and mobile lounges in the apron area, 
and an aircraft waste disposal building, 
are also being constructed. Total con- 
struction costs for the apron and facili- 
ties are estimated at more than $12 

• Two parallel north-south runways, 
11,500 ft. long and 150 ft. wide, and 
a 10,000-ft. west northwest-east south- 
east runway have been completed. Each 
of the longer runways, separated bv 


6,700 ft., is equipped with instrument 
landing systems, and all three have nar- 
row gage lighting for 3,000 ft., runway 
center lights for their entire lengths 
and lighting for high speed turnoff exits. 
FAA studies indicate that 65% of the 
Dulles operations will be from the north 
to the south. Simultaneous landings 
and takeoffs will be possible by using 
the eastern parallel runway for landings 
and the other for takeoffs. The third 
runway will be used only in the event of 
an unexpected shift in prevailing winds. 
Expansion plans call for a fourth run- 
way to parallel the present 10.000 ft. 

• Sewage disposal facilities will be on a 
temporary basis, pending completion 


Mongolian Airline 

Moscow— Last Russian pilots flying for 
Mongolia’s commercial airline have re- 
turned to the USSR, and Russian-trained 
Mongolian pilots now man the cockpits. 

The Mongolian carrier operates twin- 
engine II- 14s. single-engine An-2s and 
Yak-12s, and hclieoptcrs-all Russian 
built. The line began operation in 1956. 

Bator. Mongolia's capital, has been com- 
pleted. When the entire project is fin- 
ished. Ulan-Bator will have direct Tu-104 
and 11-18 connections with Moscow and 
Peking. 

During the past three years, Mongolia 
has extended air service to all of the na- 
tion's administrative centers and has con- 
structed or rebuilt airport terminal facili- 

scrvicc, the Mongolian carrier makes 
regular 11-14 flights to the USSR and 
China. 


of the Potomac River interceptor sewer 
line system, for which Congress has ap- 
propriated $25 million. Meanwhile, all 
airport sewage will be pumped into 
three open oxidation ponds located at 
the northwest corner of the airport, 
adjacent to the western parallel runway. 
Water needs of the airport will be sup- 
plied from a two-million gallon storage 
reservoir, under a contract with the 
Fairfax County Water Authority. 

• General aviation facilities will be lo- 
cated on a 30-acre plot located northeast 
of the terminal building. FAA has sent 
out invitations to bid for private con- 
struction and long-tenn lease of hangar 
facilities, with a suggested rental fee of 
10 cents a square foot annually for a 
60,000 square foot hangar. Other gen- 
eral aviation facility rental fees sug- 
gested are 41 cents a square foot for 
apron space and 1 cent a square foot 
annually for fuel storage space. 

• Hangar facilities for scheduled airlines 
will not be provided, and at this time 
there is no firm indication of when thev 
will be, if ever. FAA originally demanded 
that the carriers build their own hangars, 
but relented last year and asked Con- 
gress for an additional $6 million to 
build one, four-bay, general utilitv 
hangar for lease to the airlines. Con- 
gress rejected the request, which has 
been reduced this year to $3.4 million. 

• Concession contracts arc being signed 
on a long-term basis permitting FAA to 
recover construction costs and giving 
the agency clear title to any improve- 
ments built by the concessionaires. In- 
flight and terminal food concessionaires 
have contracts extending through 1983 
and guaranteeing FAA minimum annual 
payments of SIO.OOO each. Service 
buildings which these operators are 
erecting on 40,000-sq. ft. plots will re- 
vert to FAA ownership with termina- 
tion of the contracts. In a similar man- 
ner, the concession for construction and 
operation of the Washington Interna- 
tional Airport Hotel is under a 40-vcar 
contract guaranteeing FAA a minimum 
return of $1 million a year and eventual 
ownership of the hotel’ Initial construc- 
tion on the hotel is expected to start 
within the next month. 

Ultimately, it is anticipated that the 
cost of Dulles will exceed $200 million 
as terminal facilities are expanded to 
handle a predicted volume of six mil- 
lion passengers by 1975. Under long- 
range expansion plans, the size of the 
present terminal building would be 
doubled, the number of the airlines’ 
apron operational buildings would be 
tripled, a fourth runway would be added 
and an industrial complex would be 
developed along the southern boundary 
of the installation. 

(This is the first of two articles on Dulles 
Airport. Tlic second will appear in a sub- 
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CAB Proposes Stronger Control 
Of Bilateral Capacity Violations 


By L. L. Doty 

Washington— Civil Aeronautics Board 
staff is proposing an amendment to 
standard bilateral air transport agree- 
ments that would authorize govern- 
ments to revoke operating rights of car- 
riers failing to conform with capacity 
provisions of such agreements. 

The proposal is the latest in a series 
of attempts by the U. S., unsuccessful 
so far. to impose capacity restrictions on 
foreign flag carriers serving the U.S. It 
is. however, the first open move toward 
amending bilateral pacts that has been 
made since the U. S. switched from a 
policy of freedom of skies to one of 
capacity control. 

Introduction of the amendment into 
agreements now in effect will require 
renegotiation of the pacts with the 
countries involved. Here is the language 
the Board staff proposes to use in modi- 
fying the Bermuda-type bilateral agrec- 

"Should consultations take place be- 
tween the two governments concerning 
capacity, and should these consultations 
not result in agreed conclusions, each 
government retains the right to modify 
or revoke the operating permission with 
respect to any schedule of an airline of 
the other party which has been the sub- 
ject of consultation, and which that 
government believed could not be oper- 
ated in conformity with the capacity 
principles of the agreement. In this 
event, action to modify or revoke an 
operating permission would not be sub- 
ject to arbitration in accordance with 


Article 13 of the Air Transport Agree- 

Originally, it was planned to intro- 
duce this phraseology into the bilateral 
agreement with Austria, but talks be- 
tween the U. S. and that nation were 
recessed before the subject of capacity 
was reached (AW Apr. 23. p. 52). The 
proposed amendment is also similar to 
wording used in the recent exchange 
of notes with India on the capacity 

Prime purpose of the amendment 
appears to be to provide the U. S. with 
some form of capacity control without 
the necessity of going into arbitration. 
In the past, arbitration has been care- 
fully avoided by all nations because it 
provides no guarantee that a nation's 
goal can be achieved. 

Excess Services 

Under the terms of the Bermuda-tvpe 
agreement, cither party to the pact may 
ask for a consultation on the capacity 
issue when it is felt that an air carrier 
is operating services in excess of that 
justified by the agreement. In 1960, 
the U. S. attempted to impose restric- 
tions on Scandinavian Airlines System 
schedules to and from the U. S. through 
the process of consultation (AW Oct. 
10. 1960, p. 42). 

This attempt failed because the Scan- 
dinavians refused to submit traffic data 
sought by the U. S. and, in the words of 
one CAB official, because of "disagree- 
ment on the principles involved and a 
failure on the part of the Scandinavian 
governments to require SAS to alter its 


FAA Development Chief Appointed 

Washington— Federal Aviation Agency announced the appointment last week of 
Robert J. Shank, formerly vice president of Hughes Aircraft Co., as deputy admin- 
istrator for development in a move that foreshadows a major reorganisation of the 

FAA late last week also was expected to announce the formation of an "Aircraft 
Development Service” under which projects such as Hummingbird, the civil super- 
sonic transport. Little Guy— redesign of light plane cockpits— and the Lockheed C-141 
would be consolidated. Melvin Gough, whose resignation as director of Civil Aero- 
nautics Board's Bureau of Safety will take effect May 1. has been chosen to head 
the new FAA service and will report to Shank. 

Realignment of responsibility entrusted to other FAA services— principally flight 
standards, air traffic, aviation research and development and facilities and materiel— 
as well as some title shifting— probably will follow appointment of Shank. The 
magnitude of problems Shank will inherit, which involve design plus procurement 
of major systems, has revived speculation that FAA will purchase engineering support 
from independent companies, as docs Air Force. 

Shank formerly was director of Hughes’ systems research and development division. 
He will leave American Systems, Inc., as president and assume his FAA duties on 
May 1. His office, created by FAA Administrator N. E. Halaby last spring as part of 
a total reorganization of the agency, has never been filled before. FAA's Fiscal 1963 
budget request lists his salary as $19,500 per year. 


pattern of operation ... or even to 
agree not to further augment its serv- 
ices which the U. S. alreadv believed to 
be excessive and unjustified.” 

When consultation fails, govern- 
ments are left with two alternatives: 
denunciation of the bilateral agreement 
or arbitration. Neither course was chosen 
in the SAS case and the dispute with 
the Scandinavians, and with a number 
of other nations as well, continues. 
Political Implications 

Denunciation of agreements is likely 
to be frowned upon by the U. S. gov- 
ernment. CAB Chairman Alan S. Boyd 
recently said: “Here we leave the field 
of aviation and pick up the problem of 
political relations with friendly coun- 
tries. We have to balance aviation in- 
terests against political necessities. Nor- 
way and Denmark are strong allies in 
NATO. The same is true of Holland.” 

Both KLM and SAS have been chief 
targets of U. S. accusations of bilateral 
agreement capacity violations. 

State Department will not condone 
any unilateral action against any country 
with which the U. S, has a bilateral 
agreement. As a result, it is not likely 
to back any attempts at denunciation. 
For the same reason, it may not sup- 
port any action the CAB takes to amend 
a foreign air carrier permit as a means 
of restricting capacity, in the event the 
Board formally decides that such action 
is in the public interest. 

U. S. carriers generally are opposed 
to denunciation but, in the SAS case, 
the industry went on record to state 
that it would "support such action and 
might ultimately recommend it” if 
other measures failed. 

Arbitration Procedure 

Arbitration by a tribunal consisting 
of one representative of each of the two 
nations and a third representative 
named by the first two representatives 
is permitted under the terms of the 
standard bilateral air transport agree- 
ment. No nation has ever turned to 
arbitration as a means of settling a dif- 
ference. Several nations— notably France 
and The Philippines-have denounced 
or threatened to denounce their bi- 
laterals with the U.S. 

A number of government attorneys 
interpret U.S. law as preventing the 
government from entering into binding 
arbitration, and thus feel that arbitra- 
tion, under the provisions of a bilateral 
agreement, is a pointless action. 

As a result, the proposed amendment 
to the Bermuda-type agreement is de- 
signed to retain the consultation pro- 
visions and yet permit the enforcement 
of capacity restrictions without the 
threat of arbitration. The revised lan- 
guage applies only to ex post facto re- 
views of capacity issues raised in con- 
sultations. 
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Controllers Protesting Punishment 
Imposed by FAA in Traffic Error 


Washington— Punishment proposed 
by Federal Aviation Agencv for the 
controller who held two airliners over 
the same fix at the same altitude for 45 
min. is considered unjustified by many 
of the 12,000 controllers working in 
FAA centers and towers. 

The widely-publicized incident, which 
occurred on Mar. 21, involved a United 
Air Lines Viscount and an Eastern Air 
Lines Electra. Both circled at 7,000 ft. 
in a 1-min. holding pattern over Spring- 
field, Va., while awaiting clearance to 
land at Washington National Airport. 

FAA has said it will transfer the re- 
sponsible controller to "a less demand- 
ing" location and job, thus reducing his 
rank from a GS (government service) 
level of 12 to 11. But according to 
FAA Administrator N. E. Halaby, be- 
cause the ATC system is suffering from 
15 years of neglect, the agency could 
not guarantee the incident would not 
re-occur. 

Commenting on this course of ac- 
tion, Edward II. Cockerham, executive 
director of the Air Traffic Control Assn., 
said last week: 

“Let's say that a man suffered a 
temporary relapse under the stress and 
strain of his job. ... Is loss of pay and 
position for those unfortunate enough 
to become involved in such incidents 
the answer? Does not such action in- 
crease the stress and strain on those 
individuals engaged in this activity, 
knowing that with one slip of the 
tongue they can lose their means of 
making a living for their families?” 

An Aviation Week sampling of con- 
troller reaction in the Washington 
tower and center indicated that most 
support Cockerham on this issue. 
Among the questions raised to impugn 
the wisdom of FAA's stem disciplinary 
policy' toward controllers were these: 

• Will the man who replaces the con- 
troller who made the mistake be any 
more proficient? The controller likely 
to be transferred had about nine years' 
experience in the Washington tower 
and, until now, an unblemished record. 
With FAA’s controller corps already 
understrength, where can a more quali- 
fied replacement be found? 

• If Halaby is sincere in his contention 
that the system rather than the man was 
to blame, why is there a need to trans- 
fer the controller to another city? Fel- 
low controllers apparently believe he 
should be shifted to a less taxing job in 
Washington and thus demoted one GS 

• What sets the incident apart from 
other near-collisions that occur each day 
in the ATC system? Figures furnished 


FAA show that 1.300 near collisions 
were reported between Julv 1 and Sept. 
30 (AW Dec. 25, p. 50), and that of 
these, 74% involved aircraft passing 
within 100 to 500 ft. of each other and 
57% involved aircraft following instru- 
ment flight plans. 

• Will not the punishment meted out 
to the erring controller lead to a super- 
cautious attitude on the part of other 
controllers who could make a similar 
mistake and the flow of traffic through 
the ATC system be slowed as a result? 
Halaby, while acknowledging that this 
is a possibility, does not foresee any 
laige-scale controller slow-down. 

The major procedural change ordered 
by FAA after the incident will force 
pilots on IFR flight plans to reaffirm 
their altitude when changing from cen- 
ter sector to center sector or from one 
center to another. When altitude in- 
formation is not furnished, the control- 
ler must ask for it in these instances. 

The controller involved in the hold- 
ing pattern incident may appeal the 
transfer and demotion if he desires to 
do so. Meanwhile, petitions arc being 
circulated among United and Eastern 
pilots in an effort to persuade FAA that 
this punishment is too severe and that 
it establishes a dangerous precedent. 
Addressed to Halaby. the petitions may 
include the signatures of the pilots who 
circled togethed at 7,000 ft. over the 
Virginia fix. 

In explaining the incident, Halaby 
did disclose that FAA is weighing 
whether to establish an elite corps of 
controllers who would be assigned to the 
most difficult towers and centers in the 
U. S. At present, controllers bid for 
geographical assignments on the basis of 
their GS level, seniority and the rc- 

PanAm to Purchase 
2 Boeing 707-321Cs 

New York— Pan American World 
Airways will purchase two Boeing 707- 
321C jet freighter aircraft for early 1963 
delivery and at a price of SB million. 

The 32 1C. convertible to passenger 
or combination passenger-cargo config- 
urations, will have the same basic air- 
frame and dimensions of the 321B 
turbofan passenger aircraft, one of 
which recently was received by PanAm. 
Modifications include the cargo door, 
located forward of the wing on the left 
side of the aircraft, and beefed up floor- 
ing and landing gear. Maximum gross 
weight of the 321C will be 327,000 lb., 
compared with 317,500 for the 321B. 


Competition for all-cargo jet orders 
is limited to the Boeing plane, the 
Douglas DC-SF Jet Trader convertible 
aircraft, and the L-300, civil designation 
of the Lockheed C-141 cargo jet ordered 
by the Air Force. Trans Canada Air 
Lines has ordered four DC-8Fs for early 
1963 delivery. The L-300, intended for 
military and civil use. is not expected to 
be available for airline operation before 
1966. 

PanAm's 321Cs will be powered by 
Pratt & Whitney JT3D-3 turbofans. 
Nonstop transatlantic cargo pavload is 
80,000 lb. 

The jets will utilize PanAm's “Air- 
Pak" palletized prcloading system and 
will carry 1 3 pallets instead of the seven 
currently used in DC-7CF piston 
freighter operation. 

Boeing said last week that it has at 
least one additional order close to the 
signing stage, and others in prospect. 
The near-order, Boeing said, was a do- 

Examiner Ruling Due 
On Northeast Control 

Washington— Civil Aeronautics Board 
examiner's decision in the Hughes Tool- 
Northeast Control Case is expected late 
this week or early next week. 

In his decision. Examiner Merritt 
Ruhlen will have to approve or disap- 
prove Hughes Tool's application to 
control the airline. Briefs to the exam- 
iner-final procedural step before the 
initial decision— arc due Apr. 30 (AW 

The examiner’s decision would be- 
come the decision of the Board 30 days 
after it was issued if no parties filed pe- 
titions for review. However, in view of 
the strong positions taken by the par- 
ties in the case, it is expected that pe- 
titions for review will be filed regardless 
of how the examiner rules. 

In this case, petitions for review will 
probable mean that the case will have 
to go before the Board for decision. 
Estimates of when the Board will get 
the case center around June 1 . 

Northeast has said it will not have 
sufficient cash on hand to meet daily 
operating expenses after May 1 5. but 
most observers feel Northeast will find 
a way to continue operations until the 
Board makes its final decision. 

During the last part of the final week 
of the hearing, most sessions were closed 
to newsmen while Hughes Tool Co. 
presented documents requested by CAB 
Bureau Counsel Paul Seligson. Hughes 
Tool's attorney, Chester Davis, said lie 
requested the closed procedure to pre- 
vent any damaging information from 
getting into the hands of adverse par- 
ties in the current litigation with Trans 
World Airlines (AW Feb. 19, p. 47). 
The hearing ended on Apr. 20. 
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SINCLAIR HAS SERVED AVIATION, 

BOTH COMMERCIAL AND MILITARY, AS A PRIME SUPPLIER 
OF FUELS AND LUBRICANTS. THERE IS NO BETTER PROOF 
OF RELIABILITY. 

Sinclair 

AIRCRAFT OILS YjW 

SINCLAIR REFINING COMPANY 

Aviation Sales, 600 Fifth Ave. • New York 20, H.Y. 



Heinkel Designs Two DC-3 Replacements 


By Cecil Brownlow 

Speyer, West Germany— Ernst Hein- 
kel Flugzeugbau is offering two new 
feeder liner proposals, one a 24-pas- 
sengcr turbojet, the other a 2 5-passengcr 
turboprop, as basic Douglas DC-? type 
replacements, with a particular eye upon 
German Deutsche Lufthansa and po- 
tential markets in Europe and the U. S. 

Aircraft represent substantial refine- 
ments of basic proposals drafted in 1958 
at the request of the West German 
Ministry of Economics, and arc designed 
to economically cover stage lengths in 
the 400-700-mi. category and, if either 
moves into the prototype stage, it would 
become its nation's first entry in the 
turbine-powered transport field. 

The turbojet design, designated the 
He 211B-1, provides the most novel 
design aspects of the two, with two 
General Electric CF 700-2B aft fan en- 
gines of 4.200 lb. thrust each installed 
in parallel in the tail section of the fuse- 
lage between the aircraft’s butterfly tail 
(AW Apr. 2. p. 30). Carrying payloads 


of 22-24 passengers over a maximum 
stage length of 715 mi. with fuel re- 
serves, the 211B-1 has a cruising speed 
of 542 mph. at an altitude of 26,000 ft. 
Maximum range without reserves is 
1,293 mi. Maximum gross weight is 
24,250 lb. 

Turboprop proposal, the 211A-1, is a 
conventional low-wing design carrying 
23-25 passengers over a maximum range 
of 444 mi. with reserves. Without 
reserves, maximum range at 26,000 ft. is 
1,019 mi. at a cruising speed of 380 
mph. Proposed powerplants are two 
Lycoming T55 turboprops of 2,200 shp. 
each. Maximum gross weight is 23,810 
lb. 

Should the B-l version go into de- 
velopment. it could conceivably cut 
across the market potential of the Doug- 
las 20S6 project (AW Apr. 16, p. 40). 
now. under consideration by the U. S. 
firm, particularly within Europe. The 
2086, with a substantially larger pas- 
senger capacity but also embodying the 
tail engine installation principle, could 
be used to service the same type short- 


haul route structures as those envisioned 
for the 211 B-l . 

For the moment, however, there is 
little external evidence that cither Hein- 
kel proposal stands to gain government 
financial support, and the company re- 
portedly hopes to find a U. S. industry 
partner if sufficient interest is shown 
in one or both in the executive and 
short-haul airline markets. 

Heinkel itself is critical of the lack 
of support the government has given 
thus far to efforts to re-establish the 
West German industry on a broad base 
by encouraging the development and 
production of commercial aircraft for 
the domestic and export markets. After 
noting that the two present proposals 
are offshoots of projects originally con- 
ceived in 1958, Heinkel says: 

"In . . . 1958, the German Federal 
Ministry' of Economics approached the 
national aircraft industry on the possi- 
bility of developing plans for the con- 
struction of civil aircraft. It was left 
entirely up to the participating firms to 
decide whether they should plan to 
build small sports aircraft or medium- 
to-large passenger machines. It was 
agreed that the plans would be sub- 
mitted to the [West German] Deutsche 
Lufthansa, which would examine them 
on an objective basis. It was further 
agreed that the Ministry' of Economics 
would make available the capital to de- 
velop the projects found suitable by 
Deutsche Lufthansa. 

"The Ernst Heinkel Co. submitted 
designs for the development of 20-25 
passenger short-haul aircraft with a take- 
off weight of about 10 tons. These de- 
signs had the identification numbers He 
211 A and He 21 IB . . . Deutsche Luf- 
thansa gave its approval to the turbo- 
prop He 211 A together with the proj- 
ect of another form for a large aircraft 
(a 70-passenger Mach .9 design pro- 
posed by Hamburger Flugzeugbau). 

"Unfortunately, however, hopes that 
the competition would produce a Ger- 
man civil aircraft came to nothing, and 


Heinkel He 211 Specifications 


(Turboprop) (Turbojet) 


l.-ngth 


62.83 ft. 


18.23 ft. 


Passenger load 23-25 22-2-1 

Powerplants Lvcoruing T55 C,E CF700-2I 

Emptr weight 13.441 lb. 12.125 lb 

Par load 4.8501b. 4,6301b. 

Mar gross weight 23.8101b. 24.2501b. 

Cruise speed at 13.000 ft. 4|6mph. 522 mph 

Max. range at 13.000 ft. 

(without fuel reserves) 640 mi. 870 mi. 

(with fuel reserves) 325 mi. 485 mi. 

Cruise speed at 26,000 ft 380 mph. 542 mph. 

Max. range at 26,000 ft. 

(without fuel reserves) 1.019 mi. 1.293 mi. 

(with fuel reserves) 444 mi. 715 mi. 

Time to climb to 26,000 ft. 14.5 min. 10.0 min. 

Takeoff distance over 35-ft. obstacle 1.755 ft. 2,428 ft. 
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Trans World Airlines' all-new 


StarStream 


An entirely new breed of jet, StarStream’’ is all-new, starling with the engines, 
built by Boeing expressly lor DynaFan* jet power. It adds new dimensions to the 
pleasure of flying— new range, new smoothness, new comfort. Cruising at over 
10 miles a minute, you scarcely feel you’re moving. Extra soundproofing cushions 
you in a new kind of quiet. Beyond question, StarStream is the most advanced 
of jetliners, with new capabilities of speed: four DynaFan jet engines delivering 
over 70,000 pounds of thrust. StarStream is in service now, coast to coast. 
Welcome aboard for a wonderfully new experience in flying. 

SSTARSTREAM and DYNAFAN are service marks owned exclusively by Trans World Airlines, Inc. 


public funds have not yet been put up 
to launch the projects." 

While Lufthansa originally gave the 
nod to the turboprop, Heinkel says im- 
proved operating efficiency gained by 
the introduction of the CF 700 aft fan 
engines and other improvements now 
give the 211B-1 turbojet a clear short- 
haul advantage except in instances 
where short takeoff and landing capa- 
bility is a necessity. 

The 1958 proposal— the Me 211 B — 
was built around three 2,400-lb.-thrust 
General Electric J85 turbojet power- 
plants configured along the same gen- 
eral lines as the engine installations for 
the Boeing 727 and de Havilland DII- 
121 jet transports— one podded on either 
side of the rear fuselage, the third 
buried in the tail with its inlet protrud- 
ing from beneath the vertical fin. Car- 
rying passenger loads of between 19 
and 21 passengers, the three-jet 21 IB 
had a design cruise speed of 500 mph. 
at 26,000 Ft. 

Maximum range with fuel reserves, 
however, was only 380 mi. 

In selecting its designs, Heinkel at- 
tempted to fit them into a niche where 
competitive aircraft did not already hold 
sway and decided upon aircraft that 
might have sales potential in four mar- 
ket areas: 

• “Scheduled air services whose revenue 
depends upon passenger miles flown, in 
particular feeder services and short-haul 
traffic on domestic and foreign routes. 

• “Charter traffic, services to coastal rc- 


• “Large industrial firms operating ex- 
ecutive aircraft. 

• “Service operated by state authorities 
(medical air, VIP transport, etc).” 

This combination of factors led the 
company to its present design criteria, 
short haul plus limited passenger loads 
at manageable operating costs. To ob- 
tain the necessary' economy, Heinkel 
decided upon a low drag design with a 
relatively small fuselage weight for both 
the turboprop and turbojet develop- 
ments plus high wing loadings to avoid 
excessive cruise altitude requirements 
over short ranges. Feeder-line need for 
high daily utilization rates also was 
taken into consideration. 

Major factors include lower fuel con- 
sumption at holding altitudes with the 
cut from three to two engines— 38 lb. 
per min. at 19,500 ft. for the J85- 

E ovvered B as compared with 27.3 lb. 
>r the B-l— and a resultant drop in re- 
serve fuel requirements upon arrival 
over the terminal airport. The addi- 
tional power gained in the powcrplant 
shift also has permitted a 4-ft. stretch 
of the fuselage to 62.83 ft. 

The buried engines, with relatively 
small annular intakes, plus adoption of 
a butterfly tail as a substitute for the 
conventional vertical fin on the B model 
also have resulted in less drag and a con- 
sequent gain in speed and range, ac- 
cording to Heinkel. 

Annular intakes are protected from 
possible ground ingestion by protective 
side panels that automatically retract 
into the tail section when the tricycle 


landing gear folds back into the hous- 
ing. The fuel load totaling 6,614 lb. 
is stored internally in the wing and in 
two standard auxiliary tanks podded be- 
neath the mid-wing sections. 

Number of passengers that can be 
accommodated depends upon the scat 
installation. If they are positioned di- 
rectly forward, there is space for 22 
seats in a two-abreast configuration 
along both sides of the aisle. Another 
two can be added for a total of 24 if 
the seats are placed so that they incline 
25 deg. toward the aisle. To gain addi- 
tional luggage cargo space, the first four 
rows also can be removed. 

Major changes in the A-l turboprop 
from its 195S predecessor involve the 
switch from high- to low-wing design. 

A high-wing design originally was de- 
cided upon to permit use of large 
diameter propellers for maximum short 
takeoff performance— 1,150 ft. as com- 
pared with 1,755 ft. for the A-l. When 
Lufthansa gave relatively little weight 
to the short takeoff aspects in its origi- 
nal evaluation of the competing aircraft, 
Heinkel shifted to the low-wing con- 
figuration, a move that provided weight 
savings through a lightening of the 
landing gear structure, a shortening in 
the engine nacelle housing unit and a 
simplified construction through use of 
circular fuselage ribs. 

The new configuration also boosts 
normal cruise speed at 13,000 ft. alti- 
tude from the former 382 mph. to 416 
mph. for the A-l. On both models, all 
fuel is carried internally in the wings. 
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WITH MAIN -LINE 

■ Big-jet standards of comfort PLUS the passenger-appeal of latest 
jet design in an advanced rear-engined configuration. 

■ Spacious cabin of big-jet dimensions : 10 ft 4 in wide at arm-rest level. 

More room per seat than in current big-jet 6-abreast layouts. 

■ Carries up to 69 passengers in roomy 5-abreast seating at 37-in pitch. 

■ Separate forward and aft passenger entries, toilets and galleys 
permit complete class separation. 

■ Close-pitched 14-in high cabin windows provide excellent aerial views 
for all passengers whatever the layout. 


FEATURES 



BRITISH AIRCRAFT CORPORATION 

ONE HUNDRED PALL MALL LONDON SW1 ENSLAND 
USA: BRITISH AIRCRAFT CORPORATION (USA) INC., 

399 JEFFERSON OAVIS HISHWAY ARLINGTON VIRGINIA 








NEW! ON WESTERN AIRLINES 


NEW 

I Nonstop service between San Francisco 
■ and Las Vegas 

NEW 

1 The only one-plane thru-service from 
■ Seattle/Tacoma and Portland to Las Vegas 

NEW 

I Fastest nonstops between Los Angeles and 
■ Sacramento, via Jet/Prop Electra IPs 

NEW 

I Fastest daily flights between Los Angeles 
■ and Reno, via Jet/Prop Electra II’s 

NEW 

1 Fastest flights between Reno, Sacramento 
■ and San Diego, via Jet/Prop Electra IPs 

NEW 

1 Fastest flights and lowest fares between 
■ Sacramento and Reno 

NEW 

1 Daily nonstops from San Diego to 
■ San Francisco 

NEW 

I Only nonstop flights between Long Beach 
■ and San Francisco 


Boyd Urging New Short-Haul Transport 


Civil Aeronautics- Board Chairman 
Alan S. Bovd last week outlined specifi- 
cations for a short-haul transport air- 
craft which he urged industry to develop 

Boyd envisioned a 2-1-passcngcr air- 
craft costing less than $500,000, that 
could operate over local service routes 
of 500 mi. with four intermediate stops 
and one refueling. 

Stressing the immediate need for a 
Douglas DC-5 replacement. Boyd said 
that the Board would probably seek gov- 
ernment aid for the project if no manu- 
facturer were willing to undertake the 
task with its own resources. Boyd, 
speaking in Seattle before the Society 
of Automotive Engineers, said lie be- 
lieved there is a ready market for well 
over 100 such aircraft. 

I lore arc the specifications Boyd out- 
lined for the aircraft which, he said, is 
necessary to reduce subsidy needs of 
U. S. local service airlines: 

• Aircraft should accommodate no more 
than 24 passengers, but should have 
adequate space for baggage and 1,000 
lb. of cargo, preferably in space that 
cannot be converted to additional pas- 

• Fuel capacity should be sufficient to 
permit four intermediate stops on stage 
lengths of 500 mi., with no more than 
one refueling. 

• No more than 4.000 ft. of runwav 
should be required and "if possible, 
scale this down to any capability includ- 
ing vertical take-off." 

• Price, including essential electronics, 
should be less than $500,000 and 
"hopefully under $400,000." 

• Selection of powerplant is “impor- 
tant, as is the speed, but direct operat- 
ing cost including depreciation must be 
under 60 cents per plane mile at an 
average stage length of SO statute miles. 
When the cost curses are drawn, they 
need not show costs above the 200 mi. 
stage length. It is the area between 50 
and 150 mi. that is important for this 

Boyd attempted to allay any fears 
that manufacturers may Have oyer a 
lost market resulting from govern meat 
svithdrasval of subsidy. He said that lo- 
cal service carriers today serve 465 
cities on 68,000 route miles using 216 
Douglas DC-5 aircraft, and added: 

“These DC-3s will be replaced. It is 
impractical, unreasonable and certainly 
impolitic to assume that government 
support of the over-all sendees of these 
carriers will be summarily eliminated 
even though the reduction [of subsidy] 
will be pursued with diligence.” 

Boyd said that aircraft being inte- 
grated into local service fleets were not 


designed to be efficient under operating 
conditions to which they are being ap- 
plied. lie said the DC-3 was inefficient 
on a plane-mile basis on local service 
routes and then asked: 

"Is it possible that the miracle of 
the DC-3 cannot be repeated?” He 
added that "it is difficult to accept the 
idea that after more than 25 years the 
only way to replace this venerable plane 
is to build its replica. I believe the 
engineering talent is present in any of 
several aircraft companies in this coun- 
try to accomplish this feat.” 

Boyd called upon the engineer and 
economist to cooperate more closely in 
the design and development of new air- 
craft. Me said that, given the economic 
needs, it is the obligation of the engi- 
neer to use his ingenuity to design an 
airplane that will do the job. It is. lie 
added, the obligation of the economist 
to determine realistic operating costs as 
well as developmental and production 
costs. Together, he said, one holds a 
veto over the other. 

Boyd warned against expansion of 
local service routes into trunkline areas 
and the use of larger equipment to han- 
dle such routes. He said: 

"I would remind the local service 


Transport Contenders 

posing or have aircraft in dcvclopnlcnt 
that might fit the general specifications 
or mission of the airplane Bovd is ad- 
vocating. These include: 

• Fairchild Stratos Corp., which is pro- 
posing the F-27 turboprop-powered trans- 



• France’s Pole* through its U.S. dis- 
tributor, Turbo-Flight Inc., is proposing 
a 24-passcnger high density aisle-facing- 


840 to local service airlines. Don Pay- 
ton, Turbo-Flight president, reports in- 
terest on the part of Ozark and Central 
Airlines and an Alaskan carrier. 


carriers of that portion of their perma- 
nent certificates which says in part: 
'that the primary purpose of this certifi- 
cate is to authorize and require it to 
offer short-haul, local or feeder air trans- 
portation service. , .' ” 

He added that he was confident that 
Board members intended that such a 
policy be continued and that carriers 
will “not be relieved of their accepted 
obligations because they may have ac- 
quired or intend to acquire equipment 
unsuited to services found to be re- 
quired in the public interest.” 

He emphasized the need for sub- 
sidy reduction and then concluded that 
it “would be inconsistent with the goal 
of subsidy reduction to contemplate 
underwriting equipment, suited for 
only medium and long-range operation, 
that might be acquired for the purpose 
of competing with trunklines in trunk- 
line markets.” 

Thai Airways to Begin 
990 Service in May 

Stockholm— Thai Airways Interna- 
tional will begin operating Convair 990 
medium-range jet transports over its 
major Far Eastern route segments be- 
ginning May 18 under terms of a re- 
cently signed and involved agreement 
with Scandinavian Airlines Svstem 
(AW Apr. 2. p. 33). 

Although officially described as a 
"lease- purchase agreement” the arrange- 
ment acutally will be on the basis of an 
equipment interchange during its initial 
stages at least. Under present plan- 
ning, SAS will offer twice-a-wcek serv- 
ice to Tokyo with the two recently re- 
ceived 990s it has on lease from Swis- 
sair. When an aircraft arrives in Tokyo, 
it will be turned over to TAI which 
will flv it over its route structure to 
Taipei. Hongkong and Bangkok. 

The aircraft will then be flown back 
oyer these segments to Tokyo and 
turned over to SAS for the return flight 
to Scandinavia, although TAI also 
hopes to schedule 990 service from 
Bangkok to Singapore and Djakarta on 
a limited basis. 

Net effect of the arrangement will 
be to bolster the competitive position 
of TAI. of which SAS is a 30% owner, 
as well as increase the weekly utilization 
rate of the aircraft. Because of 990 
delivery delays. SAS diverted Douglas 
DC-8 to its Far Eastern routes and now 

The twicc-a-wcek 990 schedule, it be- 
lieves, is all it can support under these 
conditions, and without the TAI inter- 
change the utilization rates would be 
prohibitively low. 
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New Shell designed refueler “inspects” 
every drop of fuel it delivers— can pump 
600 gpm to reduce fueling time 


Shell has designed a new refueler that can pump 600 gallons of 
fuel per minute, “inspects” it tor cleanliness and can shut itself 
off automatically to help assure outstanding quality. It even has 
a “gold-fish bowl” cab (see picture) for maximum visibility. 

Read how its maneuverability, front-end refueling system 
and built-in elevator help make this vehicle exceptionally sate, 
efficient and simple to use. 


T he picture on the left shows the 
business end of Shell's new 10,000- 
gallon refueling truck. 

Airlines are happy with the new re- 
fueler because it helps them reduce 
costly ground time for their jets. Here’s 
how: Each refueler can pump 600 gal- 
lons of jet fuel a minute. Working as 
a team, two units can refuel an aircraft 
—20,000 gallons— in 17 minutes. 

The refueler’s low silhouette lets it 
maneuver with ease into refueling po- 
sition between engine pods. 

The new Shell truck's cab even has 
a roof of glass, allowing the driver to 
position the truck swiftly and safely. 

Front refueling for 
efficiency, safety 

Refueling is done from the front of 
Shell’s refueler. There is less chance 
of accidents. 

The new truck even has an elevator 
(the pumpingplatform is hydraulically 
operated). This makes it easier to hook 
up refueling hoses to a plane. Each 
truck has a special filter-separator. It is 


designed to meet strict military speci- 
fications for fuel cleanliness— and the 
even stricter specifications imposed by 
Shell scientists themselves. 
note: Precautions are taken against 
dirt or moisture all along the line, 
whenever fuel is transferred from one 
container to another— from refinery to 
tank barge to storage tank to trucks to 
aircraft. 

Checks and double checks 
to prevent accidents 

It’s highly unlikely that water could 
get into the new refueler. But if it 
should, this remarkable unit is de- 
signed to prevent it from getting into 
an airplane's tank. Each refueler has 
a highly sensitive %vater slug device. 
If it detects water in the fuel, a filter- 
water separator slug valve can stop the 
pump in half a second. 

The “deadman’s control" is another 
safety device. It allows operation by 
remote control, and gives the operator 
freedom to oversee the entire fueling 
operation from the best location. 


■ New Shell designed refueler, left, snuggles be live. 
I under the wing of aircraft. Two of these refuelers 

■ laneously can refuel a jet in 17 minutes or under. 


the pods and 
crating simulr 


Should trouble occur, the “deadman’s 
control” can also stop the pumps. 

More automatic features 
Pumping pressures are regulated au- 
tomatically. The truck’s brakes lock 
automatically when the pumping op- 
eration begins. They cannot release un- 
til pumping is finished and the hose is 
returned to its receptacle in the truck. 

These are just a handful of the many 
features Shell has designed into this 
remarkable truck. They give you an 
idea of how much imagination and 
care Shell and its dealers invest to 
serve aviation better. 

For full information on Shell’s avia- 
tion products and services— including 
refueling developments— write: Shell 
Oil Company, 50 West 50th Street, 
New York 20, New York. 



SHELL 

Shell is the nation's leading 
supplier of commercial aviation fuel— 
and has been for more than a decade. 



How you can operate more reliably . . . more economically . . . with 
these first proofs of the Solid State generation in airborne electronics. 

Collins’ use of transistorization now brings you the 51Z-4 Marker Beacon and 51V-4 Glideslopc 
Receivers — first of a line of Solid State Systems that mean big savings to you. ■ They are smaller 
than any other. They arc lighter than any other. They require less power than any other. They 
are more rugged than any other. ■ They retain — as will all Collins Solid State Systems — the 
circuit excellence that makes Collins first choice in airline electronics. ■ Contact us today for 
complete information. Collins Radio Company • Cedar Rapids • Dallas • Los Angeles • New York 




COLLINS 


SHORTLINES 


► Air Transport Assn, reports U.S. 
trunklines flew 2.66 billion revenue pas- 
senger miles during March, bringing the 
1962 first quarter total to 7.60 billion. 
The figure represented increases of 
1 1.6% and 16.3% over the same period 
last year, but last year's figures were 
low due to strikes. 

► Alitalia Airlines reports a 55% in- 
crease in passenger traffic in both direc- 
tions across the North Atlantic during 
the first quarter of 1962, a period when 
seating capacity rose by 44%. The air- 
line carried a total of 18,537 passengers 
between U. S. and Canadian gateways 
and London, Milan and Rome during 
the first quarter. 

► American Airlines reports it flew 692.- 
000 passengers 504 million revenue 
miles in March— a gain of 4% and 5% 
respectively over last March. 

► British West Indian Airways has asked 
CAB to approve reduced 17-dav excur- 
sion fares between New York and An- 
tigua, Barbados, Trinidad and Tobago. 
BWIA also seeks approval to reduce 
some existing 30-day excursion fares 
from both New York and Miami to 
Caribbean points. Greatest reduction— 
about 20 %— would be New York-Bar- 
bados, bringing the new fare to SI 99 
from S24S. Fares would become effec- 
tive May 18 if CAB approves. 

►CAB hearing in the American-East- 
ern airlines merger application is set for 
10 a.m. May 10 at Rm. 725 at Board 
headquarters in Washington. 

► Central Airlines has asked CAB to ap- 
prove special low-cost round-trip fares 
between 76 pairs of non-competitive 
points on its system. The rates, to be 
called "Bargain Fares" will enable 
round-trip passengers to fly return legs 
at 25% of the regular one-way fare 
within four days of departure. 

► Eastern Air Lines will increase its 
New York to San Juan. Puerto Rico 
nonstop DC-8 flights from two to five 
flights daily, Apr. 29 and from five to 
six flights daily on July 1. The DC-Ss, 
in 134 seat configuration, will replace 
DC-6B aircraft. 

► Trans World Airlines reports first 
quarter revenues of $85.1 million— high- 
est in its history, according to TWA. 
Pre-tax losses for the period were $14.3 
million, compared with $16.6 million 
for the same time last year. However, 
after-tax losses totaled $13.4 million 
for the period, compared with $9.3 mil- 
lion last year. 
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► Watch for Federal Aviation Agency to insist that the controversial anti- 
noise procedure governing takeoffs from Idlewild Airport's Runway 31L 
be made less complicated. Meanwhile, FAA Administrator N. E. Halaby 
has appointed George Prill, director of the agency's Flight Standards Serv- 
ice, as full-time head of the FAA team trying to unravel the cause of the 
Mar. 1 crash of an American Airlines' 707-1 23B at Idlewild. FAA investi- 
gators under Prill simulated every possible emergency the American jet 
could have encountered after departing Runway 31L’ but failed to find 
any significant clues. But Prill and Halaby hope to devise a simpler way 
to leave the Idlewild area than the present 31L procedure (AW Apr. 16, 
p. 36). 

► Canadair will build 10 CL-44 turboprop cargo transports in addition to 
those already built under firm orders. Production rate will be one per month 
as a means of keeping production lines open. Five of the 10 are expected 
to Ire purchased bv the Canadian government for the RCAF and the balance 
will be built as in-stock items. Lack of orders is expected to result in severe 
personnel cutbacks which may reach as high as 40% of Canadair’s work 
force by the end of the year. Expected government order for 190 CL-41 
jet trainers has not yet been received and almost half of the order for 200 
CF-104s has been completed. 

► Look for legislation to increase amounts that may be borrowed from the 
British Treasury by British Overseas Airways Corp. and British European 
Airways, the two state-owned airlines. The increase is needed to finance 
replacement equipment-de Havilland Tridents for BEA and Vickers VC.lOs 
for BOAC— and to meet losses anticipated by both carriers for the current 

► FAA's Aviation Research and Development Service is losing stature with 
industry for failing to stage prompt tests of air traffic control system hard- 
ware sent to the agency’s Atlantic City, N. J., experimental center for evalua- 
tion. According to some major manufacturers who contract with FAA, the 
service is often vague on the status of particular projects and sometimes 
employs a technique of “decision by indecision” to put an end to others. 

► San Francisco &• Oakland Helicopter Airlines has accepted delivery of a 
third Sikorsky S-62 helicopter to accommodate growing traffic volume in the 
San Francisco Bay area (AW Oct. 30, p. 39). Carrier is now handling about 
7,000 passengers per month and expects to show its first profit in May. 

► Lufthansa has submitted a memorandum in the Civil Aeronautics Board 

investigation of foreign air carrier permits which states that, under German 
law, the Federal Republic cannot make a unilateral change in the interpreta- 
tion of its bilateral agreement with U. S. The note states that Germany has 
always interpreted the bilateral as prohibiting each government from regulat- 
ing capacity, but adds that German law provides this instance where interpre- 
tation could be changed: . . should the U. S. ever purport to find authoriza- 

tion in the agreement for unilateral capacity control, the Federal Republic 
will be free to make the same discovery.” 

► New round of tariff cutting indicates that Aeroflot may be having difficulty 
finding passengers to fill its rapidly growing number of available seats. The 
Russian carrier in late April reduced tariffs around 10% on 12 routes, 
including Lemngrad-Odessa, Tashkcnt-Karaganda. L,vov-Leningrad, Moseow- 
Odessa. Alma Ata-Novosibirsk and Novosibirsk-Simferopol. On a number 
of additional routes. Aeroflot extended winter season and other promotional 
fares until next October. 

► Most members of the Air Line Pilots Assn, board of directors are expected 
to arrive in Miami May 29 with no instruction from their local council on 
whom to support for the union’s presidency. TWA’s master executive coun- 
cil endorsed the qualification of Capt. John C. Carroll, ALPA first rice presi- 
dent, and National’s council endorsed Capt. Charles 11. Ruby, once the 
airline’s chief pilot. But these endorsements arc not binding on the approxi- 
mately 300 board members who will elect the union's president. 



Capability has many faces at Boeing 



DISTANCE CHAMP. A Boeing B-52H 
missile bomber set new world distance record, 
flying 12,519 miles from Okinawa to Spain, 
non-stop, without refueling. This Strategic 
Air Command flight demonstrated the global 

CLEAN ROOM. In super-clean room, Boeing 
technician inspects magnified circuit card de- 
tail. More than dOOO Boeing people are in electron* 
ics engineering and manufacturing activities. 


WATER, WATER. New U. S. Army tug-fire- 
boat ^ uses two Boeing gas turbine engines to 




Turbine Aircraft 1961 — Cents per Revenue Mile 



Turbine Powered Aircraft 1961 Operating Expense 





, — 


SI 

rr™ 

sis 

55:3 

Isis 

K:S 

Ss 

5? 

sis 

1:1 

154 44 

262 59 


>34 



,|2 

3 S‘3S3S 
55 ssc;?;"X 

1 

p, 

j| 

31 59 

0.79 

0.37 

|:§ 

Sis 

422 38 

0CA...O,. 

,4,47 

272 ,0 




EH 

SsL, 

'S:S 

95.02 

sis 

II 

i 

55:S 

94 36 



:::::: 

.15:51 

SlSiS! 

'«4 10 

SiS" 

sis 

,32 ,4 

2,7 9, 

52 2, 

04, 

403 47 

United 

85.47 

97 64 


1.73 

207 07 

SeTcJr 

91 11 



007 


■TiliTii'iTi i 

97 35 

95 5, 

49 02 

0 0, 

24, 89 


£3 

5s 

| 

S:S 

T 

■Si!? 

I 

,02 46 

76 86 

,9 25 

0 94 

,9,5, 

“El... 

74.44 

His 

5.52 

sis 

iiiii 


54 98 










Er 

|| 

|| 

I! 

s 

s 

| 


— Dollars per Total Aircraft Hour 




1 

ir: 


‘B 

ES- 

rff 

ii 

[f] 

|| 

J 

II 

|F| 

li 








ii 

ii 

j| 

p] 

Ii 

233.30 

1,355 58 

jjlstj 

7290 | 69,3 | 



6|^r 



yyy 

EL 

KEXHj 

5:5 

s-s 

S:S 

ill 

H 

si! 

S:S 

'S:S 

ii 

3:2 

as 

1 

iS:S 

s:s 

!£:« 

FIT 

..Sf:S 

1:3 

sis: 

1:55 




|s 

IF 

i 

m 

II 

1,015 

JS 

Flying Tiger 

hc ;;i ? ;;; 

ii" 

£:S 

¥ 

= 

6 '985 

CL - 44 A virago 

4^4 

■n^iw 


40^4 


Njm 


m S MlSSam 








¥ 

I 

ill 

1L 


II 

hit 

444 a ° 

kT 

J| 



TT 

Hr 

■■ 

S:S 

1S:S 

hf 

nlF 

rsf 


20 05 

LLL 

5^2 

ny. 



| BZSOB^H 





' - ' - ' 

§r~ 

He 

' Year Ending Sept. 30, ,96,. 

I 

liT 

i 

".six' 

S:S 

ii 

ss| 

1 

IF 

ii 

SS:2 

II 

as 

1 






1 63.35 1 ,60 45 

1 27.19 ,8764 





T.188 Will Be Testbed for British Mach 2.2 Transport 


By Herbert J. Coleman 

London— Britain's newest flight re- 
search tool, the Mach 3 stainless steel 
Bristol T.18S, will take a leading role 
in investigating a new generation of 
supersonic jet engines and high heat 
regimes leading to an Anglo-French 
Mach 2.2 civil transport. 

All-steel airframe has been specially 
designed to take a variety of power- 
plants and sophisticated skin instrumen- 
tation for both civil and military tests 
in the supersonic parameters. The 
T.188 began its flight test program this 
month (AW Apr. 23, p. 29). 

The T.188. most heavily instru- 
mented aircraft of its class ever built 
in Great Britain, also is the first to have 
a sophisticated ground control and data 
processing unit developed in tandem. 
Control center is at Filton, where T.188 
test flights will be made. 


As the only European airplane de- 
signed specifically to explore high heat 
regimes, landing and taking off under 
its own power, the T.188 has a history 
of complex design problems because of 
its stainless steel construction (AW 
June 12, 1961. p. 93). 

The airplane which has just flown is 
one of three built under Ministry of 
Aviation contract. Second T.188 is in 
advanced stages of construction at Fil- 
ton and the third is at Royal Aircraft 
Establishment, Farnborough, for static 
testing under conditions of extreme 
heat, well over 300C. 

The T.188 is onlv part of an over-all 
research effort by British designers to 
explore varied stages of supersonic flight. 
The Handley Page HP 1 1 5 will be used 
for “slim” delta-wing studies at the low 
speed end of the spectrum (AW cover, 
SeDt. 18, 1961). 

Next airplane will be a modified 


Fairev FD.2 delta which set the world’s 
speed record of 1,132 mph. in 1956. 
Airplane is being fitted with an ogival 
(S-shaped) wing at Bristol; wing is 
similar to that envisioned for the Mach 
2.2 Super Caravelle jet transport. 

Under the Ministry of Aviation speci- 
fication, the Bristol T.188 followed 
these design requirements: 

• Capability of sustaining supersonic 
speeds well in excess of 1,500 mph. for 
periods long enough to establish steady 
conditions for study of structural heat- 
ing, cooling effects and aerodynamic 
phenomena at Mach 3. 

• Takeoff under its own power (two d- 
Havilland Gvron Jr. engines), climb to 
operating height, fly a research pattern 
and return to base. 

• Provisions for the use of the T.188 in 
progressive research in propulsion devel- 
opment. 

• Means for collection of data in greater 


volume and detail than previously. 

One of the most involved areas was 
airframe instrumentation, including tape 
recording apparatus. Most has been 
miniaturized and specially designed for 
the T.18S and all units had to be pro- 
tected against the high kinetic heating 
they null encounter. 

Dr. W. J. Strang, Bristol's chief en- 
gineer-aircraft, said that the T.188 will 
be under continuous control from the 
ground, through constant VII F radio 
contact. The airplane has no naviga- 
tional aids other than radio, since even 
a common magnetic compass would be 
affected by the airframe: thus, the pilot 
will be directed by another pilot in 
Ground Control, following radar posi- 
tioning on a map transparency. 

Aircraft itself will carry several hun- 
dred transducers. Two independent 
telemetry systems of Royal Aircraft Es- 
tablishment design, manufactured by 
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Vitro has the imagination . . . the experience . . . the organization 



hear what shocked 
Enos — 



keep 18,400 switches 
open 



t //fra 


Vitro means imaginative application of scientific knowledge in electronics, 
chemistry, advanced R&D and engineering. Find out today how Vitro's 
creative ingenuity can help solve your problems. 


Burndcpt, arc provided in the airplane. 
One is the permanent air-to-ground data 
link and the second is used during flight 
flutter investigations. Signals from both 
telemetry receiving sets and all VHF 
radio conversation will he recorded on 
magnetic tape in the Ground Control 
Center. 

Dr. Strang said selected data on sys- 
tem functioning and other engineering 
phases also will be telemetered to the 
control room where it will be processed 
and multiplexed. Center includes a 
duplicate set of aircraft instrument dials 
at the control console for constant 
monitoring of pilot information quanti- 
ties. These include airspeed, Mach 
number, altitude, engine rpm., fuel 
consumption and jet pipe temperature. 

Wider range of engineering data will 
be presented as time histories on Sie- 
mens multi-channel pen recorders; 
traces will give an immediate reference 

Separate Honevwell-Btown strip chart 
recorders will give a more accurate pre- 
sentation of selected portions of the 

Special provisions have been made for 
recording and monitoring flutter quan- 
tities. with flutter data automaticallv 
plotted and presented as N'iquist dia 
grams. Trained observers monitoring 


these plots will be able to warn the pilot 
of a dangerous trend, Dr. Strang said. 

After the flight test, the tape record- 
ings are used for quasi-static quantities, 
such as systems pressure and tempera- 
tures, sampled at the rate of 2 cps. 
Tapes arc played back and presented on 
"quick look” pen recorders; one track 
produces 4S pen traces simultaneously 
on the three multi-channel recorders. 

Aboard the T.1SS, the test pilot will 
have direct control of 12 photographic 
trace recorders, all of which use 35 mm. 
film. Recorders give a frequency re- 
sponse of up to 50 cps. and can produce 
a higher response, if required, for data 
on pressure plotting, structural investi- 
gation and handling data. Film will be 
analyzed in Bcnson-Lehncr OSCAR 
semi-automatic trace reading equipment 
which presents the information either 
as time histories, punched cards for 
further computing, or typed columns 
of figures and X-Y plots. 

Despite its obvious value in develop- 
ment of a Mach 2.2 transport, the 
T.18S, it is stressed by Ministry of Avia- 
tion, is not and never was intended to 
be used entirely in this regime. Minister 
of Aviation Peter Thorncycroft told 
Aviation Week it will have extensive 
uses in military research and he con- 
siders the flying as an "airborne clec- 


dem development. 

However, the T.188, because of its 
stainless steel construction, will far sur- 
pass the proposed supersonic transport 
speeds and thus will be able to investi- 
gate techniques and installations be- 
yond normal operational limits. This 
is an essential certification requirement, 
and the T.188 is the only airplane avail- 
able in Europe for this purpose. 

Godfrey L. Auty, Bristol chief test 
pilot, noted that another important 
area will be the comparative ease with 
which the T.188 can be refitted with 
other powerplants. The airplane design 
called for possible use in the ramjet test 
field (AW Dec. 21, 1959, p. 22) and 
nacelle design and installation lias been 
with this in mind. 

Method of installation, Auty pointed 
out, calls for the separate, replaceable 
nacelles to facilitate changes in air in- 
takes, engines or exhaust nozzles. Buried 
engines, of course, would have called for 
considerable rebuilding of the fuselage 
for new powerplants. 

Use of separate nacelles also makes 
possible a substantial reduction of drag 
at supersonic speeds by inducing favor- 
able shock wave interaction between the 
fuselage and nacelles. Present engines, 
the de Havilland Gyron Jr. DGJ. 10s, 
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Kellogg has won its wings, too 


^t<ELLOC3Gi 


You might say Kellogg originally 
won its wings in 1919 — when 
the first aircraft to cross the Atlantic 
was equipped with a Kellogg 
fuel pump. This was before 
there was such a thing as an airline — 
much less jet fleets spanning oceans 
and continents 
in a matter of hours. 
Reliability is even more important 
today. That’s why so many jet airliners 
use Kellogg pumps, 
fluid motors, or hydraulic systems. 




If you, like leading world airlines, 
require hydraulic components 
with simplified operation, 
high horsepower-to-weight ratio, 
and dependable, long-lived performance, 
write Kellogg for full details. 
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include variable geometry, afterburning, 
convergent-divergent multi-petal noz- 
zles and low frontal area. Thrust, with 
afterburning, is about 14,000 lb. 

The nacelles are carried on a wing 
which has a span of 35 ft. 1 in. and an 
area of 396 sq. ft. Wing is of constant 
chord between the fuselage and nacelles, 
but outboard of the nacelles, the sharp 
leading edge is swept back at an angle 
of 38 deg. Tip of the wing, formed by 
the balance area of the aileron forward 
of its hinge, has a leading edge sweep- 
back of 64 deg. 

Fuselage and nacelles feature area- 
rule, Dr. Strang explained, to give a 
maximum reduction of drag at Mach 
1 .4 although he added that the waisting 
will not be expected to give anv signifi- 
cant benefit at the Mach 3 top speed. 
In area-ruling the T.188. and also to 
estimate load distribution, an extensive 
linear theory analysis was made of the 
pressure field over the entire airplane. 

Since the nacelles have controlled 
spill vents in the subsonic diffuser, con- 
siderable effort was expended on their 
control systems. Dr. Strang said final 
solution was a shock sensing system 
using as a signal, the comparison be- 
tween the cone surface pressure and the 
pressure in reverse pitots in the plane 
of the intake lip. He said tests show 
this system is capable of maintaining 
critical flow conditions during severe 
changes of engine mass flow. 

Special laboratory rigs have been de- 
signed for development and checkout 
of the T.188’s main systems, including: 

• Fuel test installation, a correct geo- 
metrical layout of tanks and components 
and connective piping. Components are 
actuated by electricity or air pressure 
and provisions have been made for 
pressure refueling. The rig can simu- 
late flight attitudes in pitch up to 180 
deg., or complete inversion of the sys- 
tem. Dr. Strang explained that attitude 
in roll will have no significant effect 

fuel system is contained within the 
fuselage and is disposed around the cen- 
ter line of the aircraft. 

• Hydraulics system has been proven on 
test rig which includes a complete land- 
ing gear layout and separate rigs for 
flaps, speed brakes and powered flying 
control units. Dummy cockpit was built 
for complete integration of the hydrau- 
lic system and controls have been linked 
with a flight simulator to familiarize 
pilots with control feel. 

• Electrical system rig is partly inte- 
grated with the hydraulic rig. 

• Temperature control unit using the 
fuel as a heat sink. 

As Dr. Strang pointed out, the T.188 
can be compared with the North Amer- 
ican X-15, aside from the fact that the 
X-l 5 is rocket-propelled and air- 
launched from a mother ship. 


PRODUCTION BRIEFING 


British Ministry of Aviation has or- 
dered 41 Folland Gnat advanced jet 
trainers to replace the Vampire T.ll 
now used by Royal Air Force. Total 
order for the Gnat, which uses a Bristol 
Siddelev Orpheus 101 powerplant, is 
105 planes. 

Raytheon Co. has received a S 5.6- 
million Navy BuWeps contract for ad- 
ditional production of AN/SPG-51 
fire control radars for Tartar missiles. 

Bulova Watch Co.’s Research and 
Development Laboratories Division has 
received approximately SI million in 
contracts from the Boeing Co. to de- 
velop a safetv control switch for the 
Minuteman ICBM. The switch would 
serve as the final safety "hold" on en- 
gine ignition devices on all three Min- 
uteman stages prior to launch. 

Lear, Inc., Grand Rapids, Mich., has 
received a SI. 133.112 USAF contract 
for production of gyroscope assemblies 
for F-105D and F-106A/B aircraft. 


Otis Elevator Co.. Brooklyn. N. Y„ 
will produce electronic equipment, 
spares and related material for Boeing 
B-52 jet bombers under a 52,239,939 
USAF contract. 


General Dynamics/Pomona has re- 
ceived a SI. 77-million Navy BuWeps 
contract for further development work 
on the Terrier and Tartar missiles. 

Thiokol Chemical Corp.'s Reaction 
Motors Division has received an SS-mil- 
lion Navy BuWeps follow-on contract 
to produce packaged liquid propellant 
engines for Bullpup air-to-surfacc mis- 

Goodycar Tire & Rubber Co. has de- 
veloped and tested a cut-resistant jet 
aircraft tire which incorporates a rub- 
ber undertread impregnated with bits 
of steel wire. The tire also has Good- 
year's red nylon safety marker to indi- 
cate when the tread is worn to mini- 
mum safety limits and must be re- 

Center of Naval Analysis will be es- 
tablished and operated by the Franklin 
Institute in Philadelphia’ under a S2,- 
247,000 Navy contract. The center 
will combine operational analysis stud- 
ies and advice which have been provided 
bv the Massachusetts Institute of Tech- 
nology and the Institute for Defense 
Analyses, both of which have cooper- 
ated in forming the center. 
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Microwaves Offer Radiation Protection 


By George Alexander 

Atlantic City, N. J.— Space pilots 
may be exposed to controlled amounts 
of microwave energy during earth- 
based training to increase their resist- 
ance to solar radiation effects and may 
use mechanical and pharmacological 
agents to assist certain physiological 
functions in a zero-g environment, the 
recent meeting of the Aerospace Medi- 
cal Assn, was told here. 

Describing experiments performed 
on dogs by the University of Roches- 
ter’s (N. Y.) School of Medicine and 
Dentistry for USAF, Dr. Sol M. 
Michaelson said that preliminary results 
showed some relationship between mi- 
crowave exposure and protection or re- 
covery of a body from ionizing radia- 

Of 34 dogs exposed only to 340 
roentgens of X-ray radiation, 23— or 
about 67%— died within an average of 
13 days. Before being subjected to this 

exposed to 2,800 me. pulsed microwave 


radiation at a level of 100 megawatts per 
sq. cm. Exposure times for this micro- 
wave treatment ranged from 3-6 contin- 
uous hours and the lapse between mi- 
crowave and X-rav exposures ran from 
5-32 months. 

When then exposed to 340-roentgens 
of X-ray, only one of these six condi- 
tioned dogs died before the specified 
30-dav survival period. Four other dogs 
received the same microwave concen- 
tration but for shorter times of 30-90 
min. and with shorter elapsed periods 
of 1-15 months between exposure to 
the two different types of radiation. 
This latter group experienced a mor- 
tality rate of 75%, approximating that 
of non-treated animals, and the result 
suggested that: 

• Length of exposure is at least equal 
in importance to power level. 

• Time lapse between microwave treat- 
ment and X-ray exposure has a signifi- 
cant effect in an organism’s capability to 
withstand the latter type of radiation, 
but more research is needed to deter- 
mine optimum time. 


Experiments were varied. Micro- 
waves and X-rays were directed against 
some animals on a whole-body basis; 
others received both radiations only on 
their lower bodies or heads. Control 
dogs, for purposes of comparison, re- 
ceived only X-rays on their whole 
bodies, lower quarters and heads. Mi- 
crowave levels also varied, with some 
dogs receiving 100 mw./cm.’, some re- 
ceiving 165 mw./cm.’ and some re- 
ceiving both levels simultaneously. 
Length of exposure also varied and 
some dogs received microwaves after 
first being exposed to X-rays. Others 
were treated to microwaves and X-rays 
at the same time. 

Microwave treatment more than four 
hours after X-ray exposure did not seem 
to prevent or lessen injury to the ani- 
mals, but in all other instances where 
the dogs received microwaves before or 
concurrently with X-rays, there ap- 
peared to be less damage. 

Several Possibilities 

Michaelson was cautious in seeking 
an answer to the phenomenon and 
suggested several possibilities, all of 
which would require further research, 
he emphasized: 

• Increased stimulation by microwaves 
of cell activity in bone marrow— an area 
very susceptible to damage by ionizing 
radiation. 

• Lower body temperature, apparently 
caused by adaptation of the organism to 
continual microwave exposure. During 
exposure, internal body temperature 
rose but continual application of mi- 
crowave energy was observed to result 
in a constant temperature drop of 1 or 
2F in the dogs. 

• Altered molecular response of an or- 
ganism caused by microwaves which 
perhaps then inhibit further electronic 
excitation and block fonnation of free 
radicals by ionizing radiation. 

USAF Capt. Duane E. Graveline, 
Aerospace Medical Laboratory, Wright- 
Pattcrson AFB, Ohio, told the meeting 
that the absence of normal cardiovas- 
cular stimuli in a prolonged zero-g en- 
vironment could result in peripheral 
blood cooling and a lowering of venous 
pressure. While this would not be 
overly serious during flight in space. 
Dr. Gravelinc said, it could lessen the 
circulatory system's adaptability to meet 
new situations— such as sudden transi- 
tion from zero-g orbital flight to the 
rapidly-mounting and high positive g- 
forces of re-entry. 

The effect of re-entry on a pilot 
whose circulatory system had experi- 
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enccd a decline in adaptability while 
under prolonged zero-g could be com- 
parable to a man trying to rise and 
perform strenuous exercises after several 
weeks confinement to bed. Fainting is 
not unlikely in cither situation. Dr. 
Gravelinc said, and should it occur 
during the re-entry of a spacecraft, it 
could have fatal consequences. 

The USAF medical officer described 
some zero-g experiments simulated in 
a water tank at Wright-Patterson and 
one technique that had been studied 
to optimize the human test subject’s 
circulatory system prior to leaving the 
tank after long periods of non-stimula- 

Thc technique involved a series of 
tourniquets wrapped around the sub- 
ject's thighs and upper arms. Air-filled, 
the tourniquets were rhythmically 
pumped every other minute to a pres- 
sure of 60 mm. of mercury to obstruct 
the venous blood flow and cause a pres- 
sure rise. Near-normal systolic-diastolic 
patterns were maintained by subjects 
equipped with the tourniquets, while 
unprotected men in the tanks generally 
became incapacitated after 24 hr. of 
immersion. Dr. Graveline also said that 
the use of drugs should be investigated 
to find one that would have the same 
result as the tourniquets, with no— or at 
least non-deleterious— side effects. 

Lt. Cdr. Norris K. Combs, Naval 
Air Station at Norfolk, Va., presented 
a report on the possible interference 
caused by prolonged zero-g on gastric 
activities. The Navy commander said 
that food— of the regular solid variety, 
as well as the pastes squeezed from 
tubes by Lt. Col. John Glenn and Maj. 
Gherman Titov— moves from the upper 
half of the stomach to the lower half 
under the force of gravity. It is gen- 
erally agreed, he said, that peristalsis, 
or ripple-like contractions of the 
stomach, begins at about mid-stomach 
and forces food bv muscular contraction 
down to the pylorus, or opening from 
the stomach into the large intestine. 

In the absence of positive gravity, 
Cdr. Combs said, it is possible that 
food might lie in the upper stomach 
above the reach of peristaltic action and 
thereby cause severe indigestion and 
nausea, as well as precluding the space 
pilot from deriving any benefit from the 
swallowed food. Cdr. Combs suggested 
that it might be necessary to provide 
personnel operating in space for long 
periods with a drug that would stimu- 
late peristalsis. 

A USAF School of Aviation Medicine 
report on the combined stresses of 
g-forces and radiation was presented to 
the association by Maj. Robert W. 
Zellmer. Dr. Zellmer and his group had 
set out to determine if high g-forces 
would lessen an organism's resistance to 
harmful radiation; they found instead 
that resistance was increased. 


French Developing Phaeton Satellite 


The USAF group used two groups 
of rats, one as a control group for which 
the lethal dosage of cobalt-60 was estab- 
lished and the second as the experi- 
mental sample. The experimental rats 
were mounted in a small, specially built 
centrifuge and accelerated up to 15g. 
G-forces were positive, negative and 
transverse and doses of the cobalt-60 
were graded, with exposure to the ro- 
dents occurring before, during, and 


after nms on the small centrifuge. 

Dr. Zellmer said that the USAF 
group found that as g-forces increased, 
so did the radiation level required for 
lethality. The USAF physician said 
there were indications that g-forces may 
protect organisms in some as-vet unde- 
termined way against radiation effects. 

Radiation— particularly of the injuri- 
ous ionizing type— received much atten- 
tion at the four-day session. USAF Maj 
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Automatic temperature control GSE 
for Titan II missile propellant 


This new environment control package was designed 
and produced by Hamilton Standard for the Martin 
Marietta Corporation’s Titan II missile. It auto- 
matically stabilizes propellant temperature at 60 + 
5°F within a 20,000 gallon storage vessel. The unit 
electrically heats or mechanically cools a glycol 
and water heat transfer liquid, and then circulates 
it to the storage vessel heat exchanger. It is built 
to perform reliably in ambients of —35° to + 115°F, 
and from sea level to 6,000 feet. 

The Titan II Propellant Temperature Controller 
is evidence of Hamilton Standard’s ability to meet 


environment control GSE assignments. It typifies 
the results attainable when engineering capabilities 
in pneumatics, hydraulics, electronics, and pack- 
aging, are combined with specialized manufac- 
turing skills. 


A NEW BROCHURE describing Hamilton 
Standard's environment control GSE capabilities 
for aircraft and missiles is available. To learn how 
this solid foundation of experience can be your 
key to dependable GSE, write: Sales Manager, 
Ground Support Equipment Department, Hamilton 
Standard, Windsor Locks, Connecticut. 



CORPORATION 


Hamilton Standard 


dePaul J. Corkhill, Acromedical Field 
Laboratory, described a radiation moni- 
toring system being developed for Air 
Force bv Philco Corp.’s Western Devel- 
opment Laboratory that will differenti- 
ate various radiation bands and energetic 
particles in space, their relative intensi- 
ties, the dose rate of each band and 
the over-all dose rate of all bands and 
particles. Weighing a total of 62 lb., 
the system is scheduled to be balloon- 
tested this summer and placed in a 
600-mi. high orbit next year by a 
Blue Scout launch vehicle or as a piggy- 
back satellite aboard some other booster. 

Capt. F. W. Chambers. Jr.. U. S. 
Naval Medical Research Institute, dis- 
cussed the use of ionization chambers 
and tissue-equivalent gases to measure 
radiation absorption and Dr. Michael- 
son, Universitv of Rochester, with 
USAF Maj. Lawrence T. Odland. 
presented a report on the prediction of 
human response to ionizing radiation 
by measurement of the metabolic rate— 
as indicated by temperature drops or 
rises— so that space flights could be re- 
called when dosage levels began to ap- 
proach the danger point. 

Robert J. Homick and Robert W. 
Costin, Bostrom Research Laboratories, 
told the session that their studies of 
vibration effects on human performance 
had essentially confirmed the earlier 
finding of H. E. von Gierke that the 
frequency range of 0.5 to 20 cps. was 
particularly critical for seated subjects. 

The two scientists noted that low- 
frequency vibrations induced in human 
subjects longer reaction times in the 
making of decisions, decreased tracking 



Photo-multiplier Tube 


Photo-multiplier tube, which requires no 
glass envelope or enclosure, uses new cathode 
material that can withstand exposure to 
atmosphere. Tube, developed by ITT In- 
dustrial Laboratories, Ft. Wayne. Ind., has 
electron multiplier gain of 100,000 at ap- 
plied voltage of 2,000 v., ITT says. 
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ability (in the reading of dials, displays 
and controls), loss of visual acuity, re- 
duced speech intelligibility and dimin- 
ished respiratory rate but increased oxy- 
gen consumption. They said that with 
the development of large launch vehi- 
cles, which "arc more likely to be ex- 
cited at lower frequencies,” spacecraft 
would have to be designed so that vibra- 
tion levels will fall below critical levels 
and that certain frequencies would be 
attenuated. Design of a spacecraft’s 
displays and equipment also would have 
to make allowance for the stresses in- 
duced in a crew during vibration. 

Corroborative work on vibration in 
the 0-27 cps. range bv the Boeing Co. 
was reported by F, W. Snyder of the 
company’s Wichita. Kan., division. 
Test rig simulated a cockpit, with an 
ejection-type seat, control column, 
throttle, pedals and simplified panel all 
mounted on a vibration table. Ampli- 
tudes of 20 in., peak-to-trough, and ac- 
celerations of up to 3g could be 
achieved on the simulator. 

Snyder said that it was found that test 
subjects would accept higher frequen- 
cies at higher g-forces; men reported IS 
cps. as “alarming” (the highest vibra- 
tion level) at slightly less than l.Sg, 
as they also called 5 cps. at about .75g. 
Snyder said that vibration degraded 
some performance tasks, but not others 
-such as limb movements-and that vis- 
ual degradation was greatest in the 12-25 
cps. range. He added further research 
was needed to confirm indications that 
subjects arc not always aware of per- 
formance degradation and that a corre- 
lation exists between certain frequencies 
and affected body regions— particularly 
the head. 

To measure the effects of acceleration 
on pilot performance and physiology. 
Brent Y. Crecr, John D. Stewart and 
Joseph G. Douvillier, Jr., of the Na- 
tional Aeronautics and Space Adminis- 
tration's Ames Research Center tested 
human subjects wearing the Ames- 
developcd high-mobility space suit (AW 
July 5, p. 57) on the Navy's centrifuge 
at Johnsville. Pa. Pilot subjects were 
required to track a randomly-driven tar- 
get displayed on a cathode ray tube 
within the centrifuge’s gondola, using a 
finger-operated two-axis side-arm con- 
troller. Problems presented on the tube 
simulated re-entry into the earth's at- 
mosphere. 

G-forccs were applied along the spine 
toward head, or eyeballs-down (EBD), 
chest toward back, or cvcballs-out 
(EBO) and back toward chest, or cyc- 
balls-in (EBI). During the centrifuge 
runs, the Ames engineers concluded 
that pilots could function longer in 
EBI and EBO fields than under EBD 
forces. In fact, pilot performance 
dropped off sharply at 7 or Sg EBD. 

Tests also indicated that for the same 
g-force, a pilot can perform for some- 
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what longer times in an EBI— rather 
than EBO-position. Ease and efficiency 
of breathing was greater in an EBO 
position, but watering of the eyes ob- 
scured the pilot’s vision in tracking the 
target to such an extent that this ad- 
vantage was effectively negated. Cen- 
trifuge was spun up to a maximum of 
14g with a tolerable time of less than 
1 min. in an EBI position. Maximum 
gs that pilots could take EBO was 10 
for less than 1 min. Maximum EBD 
g-forcc was between 7 and 8 for slightly 
more than 1 min. For 10-min. runs, 
pilots could take about 5g EBD. 5.5g 
EBO and 5.75g EBI. Various rates of 
onset were studied at 0.1g-sec.. 0.25- 
g-sec., 0.75g-scc. and 2g-sec. 

There appeared to be no consistent 
difference in tracking errors during 
onset between EBI, EBO and EBD po- 
sitions, but it was noted that the pilots’ 
abilities to track declined rapidly above 
0.75g-sec. The three Ames engineers 
pointed out that for a spacecraft with a 
lift-drag ratio of 0.5, the maximum ac- 
celeration onset rate of a lOg re-entry 
would be about 0.5g-sec— within the 
trained pilot’s ability to perform satis- 
factorily. 

Soft X-Ray Probe 
Tests Planned 

First rocket probe studies of soft 
X-rays emanating from sources in deep 
space will be conducted this summer 
by National Aeronautics and Space Ad- 
ministration at Wallops Island, Va. 

The experiments, planned by Lock- 
heed Missiles and Space Co. physicists, 
will use new types of photon counters 
now being tested in prototvpe form. 
They will be launched by Space Gen- 
eral Aerobee rockets from existing pads 
at the NASA launch facility. Soft 
X-rays have energy levels between 100 
volts and 16,000 volts and lack the 
penetrating power of hard X-rays. They 
are completely absorbed high in the 
atmosphere and can be studied only 
by instrumentation aboard rocket ve- 
hicles. Soft X-rays arc electromagnetic 
radiations with a wavelength slightly 
shorter than ultra-violet and they pro- 
duce similar effects. 

Rocket and satellite observations have 
shown that soft X-rays are emitted by 
the corona of the sun where tem- 
peratures arc about 2 million degrees 
Fahrenheit. Scientists assume that 
other stars have coronas which should 
produce soft X-rays that would be de- 
tectable outside the earth’s atmosphere. 
The Aerobee payload will include a 
3,000 volt power supply and amplifiers 
to telemeter photon counter signals to 
earth stations. Lockheed physicists say 
later experiments should be carried 
aboard satellites to measure the distri- 
bution of soft X-ray emitters in space. 
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Thin Film Diodes Achieved on Ceramic 


By Philip J. Klass 

Waltham, Mass— Single-crystal P-N 
silicon diodes have been successfully 
fabricated by vapor deposition on a 
ceramic substrate using a new technique 
developed here by the Microelectronics 
Laboratory of Sylvania's Electronic Sys- 
tems Division. ‘ 

Tire subsidiary of General Telephone 
& Electronics Corp. now is applying 
the new technique to the problem of 
producing thin-film transistors on ce- 
ramic substrates. If successful, it would 
be a major breakthrough in the field of 
microcircuitry. 

Svlvania has deposited up to nine 
single-crystal silicon diodes with diam- 
eters up to 0.1 in. on ceramic wafers 
measuring { in. square. It has achieved 
yields of 100%— nine good diodes out 
of nine deposited. 

Like other companies working to de- 
velop techniques for depositing active 
semiconductor devices on a foreign sub- 
strate (non-semiconductor, non-single- 
crystal), Sylvania has been obtaining 
rectification action from its thin film 
devices for nearly a year. But it is only 
within the last several weeks that the 
company has been able to produce de- 
vices with the characteristic “sharp 
knee" performance of diodes made by 
conventional techniques, according to 
Gerald J. Selvin, manager of the Micro- 
electronics Laboratory. 

Tire diodes which Sylvania is produc- 
ing by the new process have perform- 
ance comparable to moderate-priced, 
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general-purpose diffused junction diodes. 
With additional work, the company 
hopes to produce devices with improved 
characteristics. 

Sylvania is understandably secretive 
about the new process. It will only say 
that the process involves an “epitaxial 
technique on a ceramic substrate with 
special surface treatment but with no 
single crystal seed on the base." 

Other Advances 

The company funded micro-circuitry 
program, \vhich has been under way 
here for about three years (AW May 9, 
1960, p. 107), recently has achieved 
other important advances in this film 
technology, These arc based on use 
of a 20,000 volt electron beam, mag- 
netically focused to a spot size of 0.06 
in. in diameter, equivalent to a power 
density of 1 i million watts per square 
inch. This is adequate to vaporize high 
temperature materials and refractory 
materials. Vaporization takes place at 
a vacuum of around 10"* mm. Hg. 

Sylvania is continuing its research in 
basic thin film technology, but has just 
opened up a new pilot production 
micro-circuit facility here at Waltham. 

As new techniques reach the required 
state of reproducibility, they will be 
introduced into the pilot production 
line. Most of the more advanced tech- 
niques described below are scheduled 
for piecemeal introduction in the pilot 
production facility during the next six 
to eight months. 

One example is a newly devised tech- 


nique for coating the surface of ceramic 
wafers with an extremely thin layer of 
high-temperature glass which is less 
than one-half mil (0.0005 in.) thick. 
This provides a substrate for deposition 
of thin film components which com- 
bines the strength, heat resistance and 
thermal conductivity of ceramic with 
the extremely smooth surface character- 
istics of glass. 

Such glass coated substrates can op- 
erate at temperatures up to SOOC. Sam- 
ples have been heated to 250C, then 
quickly plunged into — S0C tempera- 
tures without breakage, warpage or sep- 
aration of glass from ceramic sub- 
strate, Selvin says. 

The glass surface permits fabrication 
of conductors and resistors with nar- 
rower widths than is possible on un- 
treated ceramic, increasing the amount 
of circuitry which can be produced on 
a single wafer. The new glass-surfaced 
ceramic is expected to go into use in 
the pilot production facility this fall. 

Svlvania currently is using ceramic 
wafers which measure J x J x 0.01 in., 
but wafers measuring 4x1 and 1 x 1 
in. will be added to provide circuit 
flexibility. 

Higher Resistivities 

Initially, the pilot production facility 
will use nichrome for fabrication of 
thin-film resistors, which has a resistiv- 
ity of about 100 to 500 ohms per 
square. 

Late this year, the company expects 
to introduce modified carbon deposited 
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resistors, providing resistivities up to 
5.000 ohms per square, with a corre- 
sponding reduction in space required 
for resistors on the substrate or increase 
in maximum resistance obtainable. By 
mixing metal particles with the carbon, 
it is possible to control the temperature 
coefficient and resistivity of deposited 
carbon resistors. 

In the laboratory. Sylvania is able 
to produce deposited nichrome resistors 
to tolerances of 2% through use of trim- 
ming, but currently is achieving 10% 
tolerance in its first pilot production 
line output. With additional experi- 
ence, the company hopes to drop the 
10% figure, perhaps down to 2%. Sel- 
vin is confident that 2% tolerance can 
be achieved in the pilot production fa- 
cility when deposited carbon is intro- 

Another promising resistor material 
under investigation is a multiple oxide 
of titanium, consisting principally of 
titanium oxide but with small amounts 
of dioxide, trioxide and the metal itself. 
This offers resistivities of about 10,000 
ohms per square, or twice that obtain- 
able from modified carbon. 

Higher Dielectrics 

Titanium also is a promising mate- 
rial for capacitors. Titanium dioxide 
has a dielectric constant of abont 100, 
compared with only 6 for widely used 
silicon oxide and 18-30 for tantalum 
oxide, Selvin points out. By controlling 
the amount of oxygen injected during 
the deposition process, the same work- 


ing material used for resistors can also 
be employed to produce dielectric films 
for capacitors, and the metal itself can 
serve as capacitor electrodes. 

Sylvania has produced capacitors us- 
ing titanium dioxide as the dielectric 
which exhibit a capacity of 9 mfd. per 
square inch, with a breakdown voltage 
greater than 35 volts, Selvin says. 

Sylvania favors titanium dioxide over 
tantalum oxide not only for its higher 
dielectric constant, but also because it 
docs not have high electrical losses at 
higher frequencies, above approximately 
1 me., as does tantalum oxide, according 
to Selvin, 

In the hope of achieving further re- 
duction in the size of thin film capaci- 
tors and/or increased capacity values, 
General Telephone & Electronics Re- 
search Laboratories in Bayside, N.Y., 
are investigating barium titanate, which 
has a dielectric constant that is more 
than 10 times that of titanium dioxide 
and which appears adaptable to the elec- 
tron beam vaporization process used for 
fabrication of other circuit elements. 

For conductors. Sylvania has investi- 
gated and developed a broad list of suit- 
able metals which permit it to select a 
material with electrochemical and elec- 
tromotive properties that arc compatible 
with materials used for other thin film 
components with which the conductors 
are in contact. The present list includes 
copper, aluminum, beryllium-copper, 
gold and titanium. 

In the laboratory, Sylvania has been 
able to fabricate deposited conductors 


with line widths as small as two mils 
(0.002 in.), and hopes to achieve these 
same standards in its pilot production 
line by this fall. 

To reduce line width, Sylvania is 
changing the process used to manufac- 
ture deposition masks. Instead of using 
etching, which usually results in under- 
cutting that broadens the mask line. 
Company is switching over to building 
up the mask by an electroforming proc- 


Packaging Method 

The i-in.-square ceramic wafers to be 
used in initial pilot production have 
three small tabs protruding along each 
of the four sides. Conductor films arc 
deposited on as many of these tabs as 
the circuit requires to provide for ex- 

Once the circuit has been fabricated, 
it is first coated with a flexible silicone 
to provide a cushion around the circuit. 
Then it is encapsulated in an epoxy 
resin in a rectangular form factor. 

Current laboratory work with silicon 
dioxide suggests that it may prove 
superior for the initial circuit protection 
function prior to epoxy encapsulation. 

To package several such encapsulated 
circuits into a module, Sylvania uses 
four small rectangular interconnection 
boards, resembling miniature peg boards 
except that their holes are rectangular 
instead of circular. The interconnec- 
tions between circuits are screened and 
fired on the surface of each board. The 
interconnection boards are then placed 
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Giannini Controls Corporation 

LOOKING FORWARD 

by Julian Hartt 


PASADENA, CALIFORNIA— Challenge is the protein in the professional 
diet of an aerospace-age engineer. Fortunately, there are as many varieties of 
challenge as there are entrees on a gourmet menu, to match the equally varied 
professional hungers of engineers. Listen: 

"Some engineers are challenged only by something technically new, and 
it is exciting to design a new device around a new concept, a new technique. 

"But it's as much of an engineering challenge, once you have a new product 
you know can meet a set of tight specs, to make it truly producible and bring 
the cost down. 


“Some engineers are challenged by 
one. Some by the other. Most can be 
challenged either way . . . 

“And now, with avionics out of its 
infancy, when engineering's just cob- 
bled up something that looks like it 
might work, skillful management is 
more and more of a challenge.” 

That’s Walter B. Helms talking. 

Walt Helms thrives on challenge, 
whether it is a rubber of bridge, luring 
a bass from a lake, or adapting military 
engineering skills to the commercial- 
industrial market. These first activities 
are among his relaxations; the last is 
one of his assignments here as General 
Manager of the Transducer Division of 
Giannini Controls Corporation. 

It is not hard to understand why Walt 
Helms today heads this division, spe- 
cializing in measuring anything— pres- 
sures, temperatures, accelerations, 
winds— in unusual environments. 

His enthusiasm for all three major 
"entrees” — technical newness, low 
cost producibility and modern man- 
agement techniques— mirrors the 
corporate GCC philosophy. 

He does not deny doubts elsewhere 
about producing both for the Govern- 
ment and the commercial-industrial 
markets in the same facility, where vir- 
tually all preceding and present pro- 
duction bears the tag: Military. 

But Walt Helms says: "Ninety-nine 
percent of the people in this business 
might say I am crazy, and very few 
companies have been able to do it, but 
I feel it can be done, and we will.” 

His confidence is based on forward- 
looking logic and bird-in-hand example. 

In the military market, he explains, 
it is necessarily a matter of pushing the 
state of the art while coping with Dept, 
of Defense standards; elaborate record- 
keeping, inspection and re-inspection; 
always against the background of the 
most hostile of environments. 

In commercial-industrial applica- 
tions, the environment is not as 
"rough," but the market has its own 
divergent stringencies. 

"They’re not so interested in forcing 


new frontiers as they are in low cost, 
high reliability, long term service, re- 
placement parts, and adequate service.” 

The bridge between the two markets 
is a tenuous one, loaded with stresses 
and strains that have crumpled the 
efforts of many to link them by merely 
bending their products. 

How are Walter Helms and GCC's 
Transducer Division spanning it? 

They look instead to bending their 
unique engineering skills, achieved and 
tempered in a tougher environment, to 
solving measurement problems “even 
in the bottom of a well." 

With thousands of pressures and 
temperatures to be measured in refiner- 
ies and chemical plants, Helms' team is 
“learning about the problems such in- 
dustries face.” then “creating solutions." 

One solution is a semiconductor 
pressure-sensing instrument, adapt- 
able to process control computers. 

“It’s simply constructed, from the 
standpoint of parts and manual opera- 
tions in putting it together," Helms 
explains. “Therefore, reliability should 
be very high compared to stator-type 
pressure instruments containing many, 
many parts. 

“Its size is about l/20th that of 
standard pressure instruments. The 
pressure sensitive element is small. It 
has very high frequency response. It 
should fill long term stability require- 
ments. ..at a price the market can afford 
... in high volume production.” 

That is but one example of both tech- 
nical newness and low-cost produci- 
bility exciting an engineer like Walt 
Helms. And how about the other role ns 
Transducer Division chief, in what he 
defines ns “a period of considerable 
sophistication in management," neces- 
sitated by such factors as advancing 
lead times and rising costs? 

“That’s a challenge to me and other 
managers here to out-manage the com- 
petition,” grins Helms, another in the 
front rank of those. .. Looking Forward, 
j (Giannini Contr ols C orporation 


around the group of encapsulated cir- 
cuits much in the manner of splints 
around a broken leg, with the tabs on 
each circuit fitting into an appropriate 
slot on one of the interconnection 
boards. 

Once assembled, the boards are 
soldered to connect the tabs to the 
boards, providing both circuit intercon- 
nection and rigidity for the over-all as- 
sembly. After the module has been 
tested, the entire device is spin-impreg- 
nated with a light coating of epoxy to 
provide additional protection from ex- 


Circuit Applications 

One of the first assignments for the 
new Sylvania pilot production facility 
will be to manufacture a line of basic 
digital circuits in micro-circuit format, 
using commercially available micro- 
diodes and micro-transistors as active 
elements. These will be made available 
to design engineers within the company 
for test and familiarization, and will be 
offered to government customers for 
evaluation. 

One of the toughest initial hurdles 
faced by microcircuitry proponents is 
getting equipment designers to recog- 
nize that this new technology is avail- 
able today and not a technique of the 
distant future, according to Thomas 
Hill, manager of microcircuit applica- 
tions here. 

When given the opportunity, micro- 
circuitry frequently sells itself. For ex- 
ample, on one very important project 
which Sylvania is getting ready to bid, 
equipment designers were reluctant to 
consider microcircuitry until their study 
revealed that it was the only hope of 
meeting customers’ size and weight re- 
quirements. After it had been estab- 



POWERFUL electron beam is used to vapor- 
ize titanium in this experimental chamber 
into which controlled amount of oxvgcn 
is injected to produce resistive or dielectric 
films with higher resistivity and dielectric 
constant than more commonly used deposi- 
tion materials. 
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lished that the Microelectronics Lab- 
oratory had the techniques available to 
handle the design, this initial reluctance 
disappeared. Aviation Week was told. 

Sylvania is sufficiently confident of 
its capabilities in this new field to in- 
clude microcircuitry in several recent 
major proposals. Two of these pro- 
grams, if they materialize, could ressult 
in production quantities measured in 
“tens of thousands of units.” 

The company recently was ap- 
proached by a European avionics manu- 
facturer to study the feasibility and po- 
tential size and weight savings of using 
thin film circuitry in an aircraft fire 
control system computer. 

Such feasibility studies initially in- 
volve a paper analysis of circuit func- 
tions, component values, and heat 
dissipation. In the aforementioned ex- 
ample, Sylvania found that the circuit 
as originally designed required heat dis- 
sipation which exceeded safe limits for 
micro-transistors, so it designed a modi- 
fied circuit to get around the problem, 
Hill says. 

The next step normally is to bread- 
board the circuit using conventional 
components which have the same char- 
acteristics as the deposited components 
that will be used later. If the circuit 
operates at frequencies above approx- 
imately 10 me., where circuit geometry 
can have a significant effect on perform- 
ance, the critical portions of the cir- 
cuit will then be fabricated using de- 
posited components. 

One byproduct advantage of micro- 
circuitry, according to Hill, is that the 
compact circuit layout usually results 
in a 1 5-20% improvement in gain-band- 
width product over the performance of 
the identical circuit when constructed 
using conventional components. 

One of the most difficult circuits 
which Sylvania is attempting to adapt 
to microcircuitry. according to Hill, is 
a broad-band radio frequency amplifier 
which had to provide 40 db. gain over 
a frequency range of 2 5 me. to 300 me., 
flat to within 3 db. 

Sclvin predicts that within 18 months 
Sylvania should be able to produce tliin- 
film microcircuitry containing four flip- 
flops and three gate circuits on a 1 x 1 
in. square substrate to sell for "several 
dollars,” not including the cost of the 
micro-diodes and micro-transistors. He 
excludes the cost of these active devices 
because he expects that improved 
manufacturing techniques and competi- 
tion will drive their price down but he 
is reluctant to guess their cost a year 
hence. 

If the present Sylvania technique for 
producing diodes progresses to the point 
where it can produce quality transistors, 
the cost of the complete circuit includ- 
ing active elements might be only 
slightly more than the estimate for pas- 
sive element thin-film microcircuitry. 



Ceramic Amplifier 

Waltham, Mass— Amplifying device which uses the piezo-electric properties of 
certain ceramics, such as barium titanate. in combination with the piczo-rcsistiys 
properties of semiconductors, such as silicon, has been developed here by Sylvania’s 
Microelectronics Laboratory. The device is expected to be relatively unaffected by 
nuclear radiation, suggesting its application for military and space vehicle uses. 

The new “Ceraniplifier” has an extremely high input impedance and low output 
impedance. Calculations suggest that it can operate at frequencies up to 10 me., 
with the range below' 1 me. considered the best application range. 

The device consists of a small bar of barium titanate which has electrodes deposited 
on opposite surfaces at one end and a small strip of silicon bonded to the other end of 
the barium titanate bar. 

If the electrode end of the barium titanate bar is anchored and an a.c. signal 
is applied to the electrodes, it produces a corresponding motion at the other end 
of the bar through piezo-electric action. This motion causes slight deformation of 
the silicon strip, producing a corresponding variation in its resistance. 

If a constant d.c. bias voltage is applied to the silicon strip through an external 
load the variations in resistance of the silicon produces a corresponding variation in 
the voltage across the external load. Thus the original signal applied to the input 
plates appears across the output load. 

Tile device is essentiallv a current amplifier, converting variations in the input 
voltage, with practicallv no current dram, into a corresponding s'ariatiou in output 
current level. Experimental devices to date have exhibited a “few decibels' gain.” 
according to a company spokesman. In production, the entire device would occupy a 
volume of only 0.1 x 0.1 x 0.01 in., according to present estimates. Company studies 
indicate that the new type amplifier can be fabricated from a number of different 
piezo-electric and semiconductor materials. 

Drawing shows 1— input electrodes (applied to opposing surfaces of piezo-electric 
vibrator; 2— piezo-resistive element located at vibrational node of resonantly vibrating 
generator; 3— glass used to bond resistor to non-electrodcd portion of piczo-clcctric 

vibrator (shown polarized in the thickness direction); 5— low-current input signal; 
6— amplified high-current output. 
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This is a satellite seeking re-entry . . 


Some men are satellites. There is a predictable period to their travels through the 
rocket motor industry. Sometimes sunseeking, occasionally mildly eccentric, always 
dependent, they find security in returning to the same old paths. ■ They will not find 
entry at UTC. ■ United Technology Corporation has an increasing number of positions 
open for scientists consciously seeking new paths. Important and challenging studies 
underway include multimegapound, segmented, solid propellant boosters; hybrid 
engines; ablation-cooled thrust chambers; filament-wound fiberglass rocket motors. 
Scientific staff members are preeminent in American rocketry. UTC is solidly backed 
by the tremendous resources of its parent organization, United Aircraft Corporation. 
The company's assets includes 30-acre Research and Engineering Center, and a 5,000- 
acre Development Center. ■ Satellite types won’t rise to UTC's invitation. Those scien- 
tists who do will create America’s rocket motors. ■ An Equal Opportunity Employer. 



For information, contact J. W. Waste, Dept. 14-A, P. O. Box 358, Sunnyvale, California. 


Opportunities for 


the unusual man 

UTC 

Sr. Design Engineer — Supervision of a 
group in design of solid rocket motor 
components. Requires professional de- 
gree and a minimum of 5 years rocket 

Engineering Analyst — Systems Design. 
To formulate mathematical models of 
systems engineering problems and im- 
plement solutions by analytical tech- 
niques. Requires degree with solid 
mathematical foundation and 2 years 
design or systems experience. 

Solid Rocket Project Engineers — Par- 
ticipate in all phases of solid propellant 
rocket development with emphasis on 
design, processing, and testing of large 
solid rocket engines. Excellent growth 
potential. Requirements include an en- 
gineering degree plus 5 years experi- 
ence in rocket engine development. 
Senior Engineering Specialists — Origi- 
nate advanced design, analysis, and 
evaluation of liquid and hybrid rockets, 
systems, and components. Will organ- 
ize and arrange proposals and presen- 
tations. Requires engineering degree 
plus a minimum of 8 years creative 
and original analytical work. 
Aerothermo Specialist — Will perform 
heat transfer thermodynamic and aero- 
dynamic studies on rocket motors, de- 
velop new methods of analysis and de- 
sign tests. Will consult with designers 
and project engineers on major engine 
programs. Requires masters degree in 
mechanical or aeronautical engineering 
and 4 years experience in thermody- 

Quality Control Engineer— Monitor 
rocket casing preparation, hardware, 
handling equipment, propellant proc- 
essing. Requires engineering degree 

Propulsion Engineer — For analytical 
studies of solid and liquid propulsion 
systems. Requires degree with exten- 

Positions also for process operations 
supervisors. 


United Technology 
Corporation 



► New Names for L-Systems— Several 
Air Force L-systems, formerly identified 
only by number, have been officially 
given new popular names. These in- 
clude the following: 

• 412-L: Quickdraw (Air Weapons Con- 
trol System). 

• 433-L: Metro (Weather Observing 
& Forecasting System). 

• 473-L: Headshed (Headquarters USAF 
Command & Control System). 

• 480-L: Spncccom (Air Force Com- 
munication System). This L-svstcm for- 
merly was known as Aireom, 


► Biochemical Fuel Cell Program 
Planned— Army Signal Corps has issued 
requests for proposals for research pro- 
gram aimed at development of a fuel 
cell which uses micro-organisms and/or 
enzymes to generate electricity. 


► Martin Developing Laser Radar— A 
35 lb. portable laser radar for battle- 
field use, to measure range of targets 
such as tanks and artillery, is being de- 
veloped by Martin Comjjany's Orlando 
Division. Company says the laser radar 
could be ready for mass production 
within a year. 


► Binoculars Combat Micro-Miniatur- 
ization— Style-setters among engineers 
attending technical conventions arc be- 
ginning to carry small binoculars to en- 
able them to read slides whose contents 
are too small to be comprehended with 
the naked eye. At least a dozen pairs 
of opera glasses were in evidence at the 
recent Institute of Radio Engineers 
convention in New York. One engineer 
sitting in the front row. less than 20 ft. 
from the screen, was seen using his 
opera glasses, giving some indication of 
the size of the slide material. 

► Navy Plans Avionics Maintenance 
Study— Naval Training Center. Port 
Washington, N. Y., is seeking compa- 
nies capable of conducting research 
program to evaluate various trouble- 
shooting techniques for electronic equip- 
ment. Program will include recom- 
mending training equipment to instruct 
naval personnel in the most effective 
trouble-shooting techniques. Other up- 
coming research and development pro- 
grams include: 

• Optical modulator with high informa- 
tion rate capability, suitable for use 
both with coherent and quasi-coherent 
light sources and capable of transmit- 
ting at least 25% or the light emitted 
by the source. Aeronautical Svstems 
Division, Wright-Pattcrson AFB. At- 
tention: ASKPDC. 

• Digital computer techniques capable 
of simulating the dynamic response 


characteristics of a jet engine and its 
control system. Aeronautical Systems 
Division, Wright-Patterson AFB. At- 
tention: ASKPDC. 

• Two silicon integrated circuits, one 
capable of performing digital logic and 
the other designed for continuous-wave 
linear amplification, to be fabricated 
on a single silicon chip using deposited 
thin-film passive elements. Army Signal 
Supply Agcncv, Fort Monmouth. N. J. 
RFQ-62-ELP-D-480 1 . 

► Japanese Research Bibliography Avail- 
able-First bibliography of Japanese re- 
search in science and technology com- 
piled by Commerce Department's 
Office of Technical Services, is now 
available. Report, entitled "Japanese 
Science and Technology." SB-477, can 
be obtained for 10 cents from OTS, 
Commerce Dept., Washington 25, D.C. 

► New Navy Use For Tacan— Tacan 
navigation sets in Navy fighters will be 
modified to enable one aircraft to de- 
termine its distance from another, for 
aerial rendezvous, in addition to con- 
ventional role of determining aircraft 
bearing and distance from ship-based 
or ground-based Tacan stations. Modifi- 
cation kits which will give Navy Tacan 
sets the added capability will be pro- 
vided by General Dynamics/Elcctronics 
under a S2.1 million contract. Princi- 
pal clement in the modification kit is a 
completely transistorized modulator 
which will be substituted for the pres- 
ent vacuum tube unit. 


► USSR Reports Gravity Wave Studies 
—Soviet interest in the study of gravi- 
tational waves is evidenced by recent 
article which evaluates the energy of 
gravitational waves generated by the 
propagation of light in a constant mag- 
netic or electric field. The Soviet ar- 
ticle says that calculations based on 
tensor analysis indicates that for inter- 
stellar fields, the ratio between the 
squared gravitational and light ampli- 
tudes is 10"' : , if the light-rav travel time 
in a constant field is 10' years. The 
article says that the general relativity 
theory also postulates the possibility of 
transforming gravitational waves into 
light waves, but that this process is 
“hardly of interest." Tire article, by 
M. Ye. Gcrtsenshtcyn appeared in Ek- 
sperimcntal'nov i Teorctichcskov Fiziki, 
Vol. 41. 1961,' p. 113-114. 

► Bcndix Autopilot To Fly Japanese 
Helicopter— Eclipse-Pioneer division of 
Bcndix will supply a modified PB-20 
autopilot (PB-20J) to Nihon AeropJane 
Manufacturing Co., Ltd., Tokyo, for 
use on company's Y5-11 twin turbo- 
prop 52-60 passenger helicopter. The 
PB-20J is expected to weigh less than 
80 lb. 
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BUSINESS FLYING 



BEECHCRAFT MODEL 80 QUEEN AIR aircraft more down assembly line along with earlier Model 65 version. Production of eight Model 
80s per month is scheduled for later this year. Current backlog for the new Queen Air version, according to Beech, exceeds $5.5 million. 
Aircraft in foreground was shipped to Travclairc GmbH, German Beech distributor in Hamburg. 


Queen Air Power, Performance Increased 


By David H. Hoffman 

Tctcrboro, N. J.-Beechcraft Model 
80 Queen Air-esscntiallv a Model 65 
with more powerful engines and a swept 
fin— offers superior single engine per- 
formance and extra cruising speed while 
retaining all the responsiveness of the 
Model 65. 

For example, single engine rate of 
climb at maximum continuous power in 
the twin-engine Model 65 executive 
transport is 180 fpm. The comparable 
figure for the Model SO is 275 fpm., or 
greater by about 55%. At takeoff power, 
single engine climb rates for the Model 
65 and Model 80 are 245 and 335 fpm. 
respectively. 

Cruising Speed 

Somewhat less impressive is the 
Model 80’s higher cruising speed, 
which, at maximum gross weights, is 
about 12 mph. greater than that of 
the Model 65. 

During a 2 hr. and 30 min. flight 
with Marvin Small, manager of Queen 
Air sales for Beechcraft, this Aviation 
Week pilot concluded that the Model 
80 excels in cockpit and cabin comfort. 


The rugged twin possesses all the quali- 
ties noted by Aviation Week in its 
original evaluation of the Model 65 
(AW Oct. 26. 1959, p. 1441. And, for 
an 8,000-lb. aircraft, it also appears 
easy to extricate from a potentially 
dangerous situation. 

Stall Experiment 

At 8,500 ft., for example, we applied 
65% power, rolled the airplane into a 
25 deg. bank and pulled its nose up 
sharply to induce a stall. Airspeed, 
falling off rapidly, reached 85 mph. 
when the stall warning horn sounded. 
The full stall followed at about 70, 
marked by a clean break in which the 
aircraft tried to roll itself out of the 
tum. 

As we started a recovery. Small 
tugged the horns of the control yoke 
all the way back and the Beech began 
a rhythmic buffet. Holding the yoke 
full aft, he made several turns to prove 
that the Model 80's ailerons retain 
their effectiveness deep into the stall 
regime. 

Rate of climb indicator was register- 
ing a 700 fpm. descent when Small 
neutralized back pressure on the yoke. 


The Model SO promptly flew itself out 
of the stall without further cncouragc- 

Basic price of the Model 80 is SI 35.- 
000. Moving up the scale, the Grum- 
man Gulfstream, at about SI million, 
is the next new aircraft designed pri- 
marily for executive flying. It is this 
price vacuum between the Model 80 and 
the Gulfstream that manufacturers 
hope to fill with light, twin-turbojet air- 
craft such as the Jet Commander, the 
SAAC 23 and the Piaggio-Douglas SOS. 
Competitive Aircraft 

On the low side, the Model 80 will 
be pitted against Aero Commander’s 
Model 680F. which has a basic selling 
price of about $120,000. Concurrently, 
the Model 80 is competitive with 
Becehcraft's own Super 18, at about 
$132,300, and with the Model 65. at 
$126,000. 

Because of this intra-company com- 
petition to sell three aircraft models 
priced essentially the same, it is con- 
sidered probable that Beech will delete 
the Model 65 from its product line in 
the not too distant future. This year, 
however, the company will continue to 
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make the Model 65 available on 120- 
day notice. Its reasons for doing so 
probably spring from a large parts in- 
ventory’ a backlog of international 
customers and the fact that some may 
find the S9.000 price differential be- 
tween the Models 80 and 65 decisive. 

According to Beech, peak production 
schedules this year will result in the 
rollout of eight Model 80s per month. 
As of last month, the total retail value 
of Model 80 orders exceeded S5.5 mil- 

Thc aircraft flown by Aviation 
Week. N362Q. was equipped with 
$79,786 worth of optional devices— a 
luxury that made flying so pleasant it 
could have influenced the evaluation. 
The aircraft was also light, weighing 
not more than 7,000 lb. at the time 
of first takeoff, and therefore was pre- 
sumably more responsive than a fully 
loaded Queen Air. 

Roomy Cabin 

Entering the aircraft, we noticed first 
the spaciousness of the Model 80 cabin, 
with its 57 in. of head room, and the 
presence of a lavatory. Neither feature 
represents a change, but both set the 
aircraft off from similarly priced twins 
that can remain airborne as long as the 
Model SO. 

Along each side of the Queen Air’s 
cabin are three large windows. In a 
right turn, the pilot in the left seat has 
excellent aft visibility. Smaller windows 
or a cramped cabin would force him to 
rely on a copilot. 

On takeoff, because of the engines’ 
fuel injection system, a pilot should not 
hurry the application of full rated power. 
But we noted no lag between throttle 
movement and engine response during 
our brief roll down Teterboro’s north 
runway. Nose wheel steering, con- 
trolled by foot pedal pressure, could be 
forgotten at 50-60 kt. when the rudder 
became effective. Steering is not a hyper- 
sensitive system on the Queen Air. and 
we found’ that even the heavy-footed 
pilot need not worry about criss-cross- 
ing the runway’s centerline while wait- 
ing for rotation airspeed. 

During three Instrument Landing 
System approaches at MacArthur Field, 
Islip, Long Island, we judged the air- 
craft extremely stable. It seemed to 
resent any tum away from the glide 
path or localizer and could be flown 
almost hands off down to minimums. 
If a little power is retained during 
round out. it can be used to salvage a 
decent landing from a high flare. The 
Queen Air tends to settle gradually in 
the landing configuration as throttles 
are returned to the idle thrust position. 

At 8,000 ft., we feathered the right 
engine and the Queen Air yawed gently 
into it. Opposite rudder brought the 
nose back to its original heading, and 
we began rolling in trim to get hands- 
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off stability. With 1.5 deg. of rudder 
trim, control pressure no longer was 
needed to compensate for the feathered 

Ve then discovered that abrupt turns 
into the dead engine in the Model 80 
are a pointless exercise. The aircraft 
reacts somewhat sluggishly, as would be 
expected, but there is no tendency to 
lose altitude or control. 

Aerodvnaniically, it is probable that 
had Beech brought the two Model 80 
engines in closer to the fuselage, the 
aircraft would offer even greater sta- 
bility around its vertical axis. But sound 
levels in the cabin would climb per- 
ceptibly as a result. 

At 8,000 ft., with 80% power, 30 deg. 
outside air temperature and one engine 
feathered, the Model 80 indicated 150 
mph. At maximum continuous power 
and 125 mph., we achieved a 700 fpm. 
climb rate on one engine. 

Powering the Model 80 are two 380 


lip. Lycoming 1GSO-540-A1A engines, 
which replace the two 340 hp. IGSO- 
480-B1A engines installed on the Model 
65. Although the Model 80's additional 
power might imply a substantial trade- 
off in fuel consumption, such is not 
the case. 

By replacing the automatic fuel 
metering system on the Model 65 en- 
gine with a manual mixture control. 
Beech accurately can claim that the 
Model 80 burns less gas per hour at 
lower power settings. Consumption also 
can be monitored, for the Model 80. is 
equipped with fuel flow indicators so 
that a pilot can practice precise cruise 
control on long cross-country flights. 

To hold Model SO minimum control 
speed at 95 mph. despite the additional 
thrust. Beech enlarged the area of its 
vertical stabilizer from 27.02 to 31.4 
sq. ft. and used sweep back to gain a 
longer arm. Both changes were neces- 
sary in order to cope with turning loads 


imposed during single engine flight. 

Beech also was able to hold Model 80 
stall speeds at levels comparable to those 
of the lighter Model 65. To do so, it 
narrowed the gap between the trailing 
edge of the aircraft’s wing and the 
leading edges of its flaps. Air flow across 
the upper surface of the wing thus be- 
came more efficient, compensating for 
the Model 80's extra weight. 

PRIVATE LINES 


Beagle's plans to take over the de 
Havilland plant at Christchurch when 
dc Havilland phases it out in June have 
been dropped (AW Mar. 12, *p? 265). 
The executive aviation firm instead will 
expand present facilities at Shoreham. 
Peter Masefield, director, said the rea- 
son for dropping negotiation on the 
Ministry of Aviation-owned plant is that 
the plant area contained too much 
floorspacc and portions could not 
be sublet economically. 

Sales for the first half of Cessna Air- 
craft Co.'s Fiscal 1962 totaled $49,220,- 
000, an increase of $1,647,000 over the 
same period last year, with earnings be- 
ing $3,136,000 or 95 cents per share 
compared to S3, 251,000 or 99 cents 
a share for the first six months of Fiscal 
1961. Business aircraft sales totaled 
$29,281,000, a 6% increase over the 
same period last year. The company 
voted its regular quarterly cash dividend 
of 25 cents per share payable May 16 
to holders of record May 1 . 

Lockheed JetStar executive aircraft 
completed a 15,000 mi. trip to I long 
Kong from Marietta, Ga. in 30 hr. flying 
time, the company has said. The JetStar 
flew by way of Gander. Azores, London. 
Rome. St.' Moritz, Rome, Cairo, Jed- 
dah, Teheran, New Delhi, Bangkok and 
Hong Kong. Demonstration flights 
brought the total flight time to 46 hr. 
17 min. Lockheed said the aircraft re- 
quired no maintenance during the trip. 

Production model Cessna 210 

equipped with auxiliary fuel tanks flew 
non-stop from New York to Durazno, 
Uruguay, 6,120 mi., earlier this month. 
Aircraft was scheduled to land at Bue- 
nos Aires, but continued on to Durazno 
when weather closed the Buenos Aires 
airport. Aircraft was being delivered to 
Siro A. Comi, Cessna distributor in 
Argentina. 

Spray unit for the Hughes 269A heli- 
copter has been developed by Agricul- 
tural Aviation Engineering Co., Santa 
Clara, Calif, for Hughes Aircraft. Unit, 
which weighs 70 lb., has a 60-gal. capa- 
city and a 25-ft. boom. Spray pump is 
belt-driven from the helicopter's engine. 


Model 80 and Model 65 
Beechcraft Queen Air Comparison 


Gross weight, takeoff . 


Empty w 
Span . . . 
Length 
Height t. 


weight 

eluding unusable fuel) 


Fuel capacity (standard) 


y (with optional wing tanks) 


7,350 lb 
4.640 lb 
45 ft. 10.5 in 


■del 80 
8.000 lb. 
7,600 lb. 
4.800 lb. 


Vt 70% power (2,750 rpm. 
St 65% power (2,600 rpm. 


so engines at METO powe 

imb (METO power) 

imb (takeoff power) 

>ss weight, ME I'O power 


and 30 deg. flap 
and flap retracted 
nsuniption all altitudes 


It. 7.000 lb. gross weight 


. 1.300 fpm. 
. .180 fpm. 

. .245 fpm. 


12.100 ft. 
28.500 ft. 
1 3.000 ft. 


89.5 mph. 


erage weight, 230 gal., 


29,100 ft. 

12.500 ft. 

30.500 ft. 
13,900 ft. 


42.5 gph. 
37.0 gph. 

25.5 gph. 


Total over 50 ft. Obstacle- 
Landing distance, 30 deg. flap, n 
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EQUIPMENT 


Control Modules Reduce Pershing Weight 


Modular approach in refinement of 
the hydraulic control system for the 
Army's Pershing ballistic battlefield sup- 
port missile (AW Apr. 9, p. 80) has 
trimmed the weight of that component 
by about 50%. 

General Precision. Inc.'s Kearfott Di- 
vision at Little Falls, N. J., put the 
modular system into production late last 
year after achieving 100% reliability 
with it in Pershing flight tests dating 
back to April, 1961. Kearfott received 

the svstem last November from Martin 
Co.. 'Pershing prime contractor. 

The new system, which Kearfott en- 
gineers say is applicable to any missile, 
cuts total hydraulic control system 
weight from approximately 300 lb. to 
1 50 lb. Individual missile complement 
is six modules, three to each engine 
stage, with each module weighing 25 11). 

These modules incorporate all neces- 
sary components for positioning aero- 
dynamic and jet vanes used in flight 
control of the missile. Each module is 
a common chassis, attached to the mis- 
sile’s outer skin, containing a servo 
valve, motor-driven pump, double-ended 
linear actuator with linkages for con- 
verting linear to rotational motion, a 
pressurized accumulator, and a reservoir 

The module is filled with hydraulic 
fluid at the Kearfott factory. The ac- 
cumulator is pressurized, and the entire 
system is sealed prior to delivery and 


attachment to the missile to reduce the 
hazard of contamination entering the 
system during its operational life span. 

The original Pershing hydraulic sys- 
tem, similar to that on most other mis- 
siles, consisted of a central hydraulic 
source with plumbing and related equip- 

The new modular system is self- 
contained. The only required input is 
the power connection to the pump 

the missile guidance system to the servo 

Weight saving of 50% is realized 
even though there is a redundancy in 
equipment, such as pumps, motors and 
actuators, Kearfott says. 

A rotary servo, developed by Kear- 
fott as the integral part of the modular 
hydraulic system, is composed of a 
direct current drive motor coupled to a 
piston pump, spring-loadod fluid reser- 
voir, pressure regulating valve, high pres- 
sure accumulator, a pressure relief valve, 
an elcctrohvdraulic servo valve, linear 
hydraulic actuator cylinder, linkage 
arrangement, two rotary output shafts, 
and a linear position feedback poten- 
tiometer with two outputs. 

These components and additional 
protective and maintenance devices are 
mounted on a cast structural frame. All 
fluid connections are internal. As each 
component is assembled, it is automati- 
cally connected into the flow circuit and 
scaled simultaneously. 


In system operation, the servo valve 
directs pressure to one side or the other 
of the linear hydraulic actuating cylin- 
der, simultaneously venting the op- 
posite side of the cylinder to the sump. 

A nitrogen charge initially pressur- 
izes the accumulator. The reservoir 
primes the pump inlet. When the drive 
motor is energized, the pump forces 
fluid from the reservoir to the accumu- 
lator to raise the pressure of the latter 
to 3.000 psi. A bypass valve, connected 
across the two sides of the hydraulic 
actuating cylinder, permits manual 
rotation of the output control shafts 
when the drive motor is not energized. 

The pump motor has an input volt- 
age of 23.5 to 30 v.d.c. and an input 
current of 32 amps at 28 v. Pump out- 
put at rated motor input is .35 gpm. 
System pressure is 3,150 psi. nominal. 


USAF Contracts 

Air Force Office of Scientific Re- 
search recently awarded S5 grants and 
contracts valued at more than $3 mil- 
lion to universities and non-profit and 
industrial research laboratories: 
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When every ounce counts 


Atchley's new Model 408 servovalve 
weighs only 5 ounces. It is 
currently specified on many 
military programs where 
reliability, size, and weight 
are prime considerations. 

The first stage of these miniature 
valves employs the reliable 
exclusive Jet - Pipe principle used 
in all Atchley valves. This 
allows it to receive and pass on 
particles as large as 150 
microns without malfunctioning. 
Resolution, less than 0.5%; 
hysteresis, 2%; null shift, less 
than 1% per 100°F; dry, 
sealed motor; low G sensitivity; 
flow ranges from 0.1 to 1.25 
GPM at 1000 psi drop. 

Write for further information. 


Raymond FHchley DivL 



NEW 

RAYMOND ATCHLEY 

Jet-Pipe 

MINIATURE SERVOVALVE 
IS DOING 
A BIG JOB 
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NEW AEROSPACE PRODUCTS 



Synchro Positioner 

Model D-4 angular divider, designed 
for quality control testing of synchros 
and resolvers, is said to meet all De- 
fense Department requirements. 

Manufacturer says the instrument 
can be operated at high speed by un- 
skilled personnel and is adaptable to 
all shaft and housing configurations 
from sizes 5 to 57. D-4 has angular accu- 
racy of 15 sec. of arc minimum, 360 
deg. range, positioning at 5 deg. inter- 
vals with a detent mechanism and at 
other angles with a continuous, fine- 
angle device, and has a repeatability of 
6 sec. of arc minimum. 

Theta Instrument Corp., 520 Victor 
St., Saddle Brook, N. J. 



Hydraulic Gear Box 

Manufacturer says the Model 20025- 
001-1 gear box offers maximum force 
transmission in minimum space to pro- 
vide torque necessary for driving an 
aircraft leading edge flap system. 

Main components include a hy- 
draulic motor rated at 4,600 rpm. at 
1,400 rpm. output shaft speed, a valve 
with an input flow of 2.75 gpm. at 
2,600 psi., and gearing which provides 
the input to output ratio of 6:1 within 
plus or minus .03%. An adjustable 
mechanical stop limits travel in the 
extend direction. 

The gearbox can be supplied with 
various output shaft configurations, 
speeds and torque. 

Western Design &• Electronics, Di- 
vision of U. S. Industries, Inc., 6312 
Hollister Ave., Golcta, Calif. 


Synchro Test Device 

Synchro Test Set, Model MST-5SSA, 
is designed to measure major synchro 
characteristics outlined in Department 
of Defense Specification MIL-S-20708A. 
The device has semi-automatic opera- 
tion and direct-reading outputs to test 
electrical zero, electrical error, funda- 
mental null and total null. 

The manufacturer says that unskilled 
operators can test up to 1,000 synchros 
per month with this test set. The set 
incorporates electrical error range of 
0-360 deg. in 5 deg. steps, null range 
of 0-360 deg. in 60 deg. steps, self- 
contained phase sensitive voltmeters and 
phase reference. 

Theta Instrument Corp., 520 Victor 
St., Saddle Brook, N. J. 



Fluid Ratio Control 

Model 2707 is designed to eliminate 
fuel-oxidizer ratio shifts in bipropel- 
lant engines, regardless of injector vari- 
ations or drops in line pressure. Unit 
also can be used to divide one fluid 
into two equal or unequal quantities. 
Operation is virtually free of friction 
due to lack of dynamic seals, the manu- 
facturer says, and vibration and accel- 
eration arc minimized by balancing 
sensing elements on a rocker arm. 

Pvronetics, Inc., 11973 Rivera Rd„ 
Santa Fc Springs, Calif. 


Radar Coolant Pump 

Miniature vane motor pump is de- 
signed to circulate coolant fluids 
through the magnetron tube of an air- 
borne radar system. The pump weighs 
slightly under one pound, operates at 
a normal pressure of 1 00 psi.. and has 
a relief valve setting of 180 psi., crack- 
ing, and 220 psi., full open. 

Pump operates at ambient tempera- 
tures from —65 to 200F and has a 
minimum 100 psig. outlet pressure and 
20 psia. inlet pressure. The pump is 
powered by a three-phase. 400 cps. 
electric motor operating on 115/200 v. 
and weighing three pounds. 

Vickers Inc., Division of Sperry Rand 
Corp., Detroit 32, Mich. 


ELECTRO-MAGNETIC 
READOUT INDICATOR 


• SILENT 
• RELIABLE 
. EASY TO READ 



SERIES 10300 "PLUG-IN" 

Modules inserted from front of bracket 
to make firm connection with circuit 
block. Twelve characters, ho' by 
high. All MAGNELINE® characters 
screened white on dull black background, 
do not glare or fade under normal ambient 
light. Easy to read at 25 feet. 



SERIES 10200 "MINIATURE” 

utside dimensions, five digit assembly, 
H" high x 2’ deep x 2J4' wide. Twelve 
characters, '36 • high, distinct at 9 feet 
'er normal room lighting. Weight per 
t less than 1 ounce. Meets specs 
MIL-E-5272 C and MIL-E-5400 D, 
Class 2. 


SERIES 10100 "STACKING" 

%' high characters are Hfi* on center, 
easy to read at 30 feet under normal room 
lighting. Stacking gives maximum char- 
acter size in ratio to valuable panel area. 
10 or 12 positions at 6, 12, 24, 28 or 
36 volts. 


The MAGNELINE 0 principle insures 

reliability and long life. A permanent 
magnet aligns itself with pole and brings 
specific character into display position. 
Character is held in position by magnetic 
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20 kW CW power at X-band 


Probably only 
two companies 
in the world 
can deliver this 
performance now. 






One of them is Eimac. 


Introducing the X850. An all -new 20 kW CW power amplifier klystron— a distinguished engineering achieve- 
ment. It bears Eimac's name. Delivers Eimac reliability. This high power tube operates at 35% efficiency 
with low beam voltage (20 kv). high beam current (3.1 a.) and wide bandwidth (35 me). Gain is 43 db. Its 
rating is conservative. X850 has been tested at power levels much above 20 kW. Another reason to keep 
an eye on Eimac — for high power klystrons, advanced microwave devices, power grid tubes, 
accessory products. Eitel-McCullough, Inc., San Carlos, California. Subsidiaries: Eitel-McCullough, BflHV 
S.A., Geneva, Switzerland; National Electronics, Geneva, Illinois. KEEP YOUR EYE ON 
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WHO'S WHERE 

(Continued from page 23) 


Changes 

Pratt" 1 *' Whitney' 1 Aircraft Division 8 of 
United Aircraft Corp„ and C. E. Holtsinger, 
Jr., assistant manager, with offices at the 
Connecticut Advanced Nuclear Engineering 
Laboratory (CANEL), Middletown. Conn. 

Edgar R. Brastow, assistant chief engineer. 
Gyro Division, Ciannini Controls Corp., 
Duarte, Calif. Also: S. Thomas Workman, 
sales manager, Ciannini Controls' Research 
Laboratories, Pasadena, Calif. 

Douglas Aircraft Co., Inc., Santa Monica, 
Calif., has announced the following ap- 
pointments: Thayer S. Crispin, director of 
performance analvsis-outside production; A. 
J. Quackenbush, director of corporate plan- 
ning and control. 

John J. Murphy, senior Air Force area 
representative for the Military Electronics 
Division of Motorola, Inc., with offices in 
Washington, D.C. 

A. R. Farrell, director of advance design, 
Ventura Division, Northrop Corp., Van 
Nnys, Calif., and Theodore W. Knackc. 
chief of technical staff-paradynamics section. 

Dr. Frank E. Bothwcll. chief scientist for 
the recently established Center of Naval 
Analyses, a "division of the Franklin Institute 
Laboratories, Philadelphia, Pa. 

J. M. Cumming, general manager of space 
engines, Rockctdync, a division of North 
American Aviation, Inc., Canoga Park. Calif. 
Also: J. E. Kendall, assistant general manager 
and acting manager of space engines manu- 
facturing, and S. J. Domokos. chief engineer. 
J. E. Thompson succeeds Mr. Kendall as 
director of engineering operations for 
Rockctdyne, and W. E. Fore succeeds Mr. 


Alexander Satin, director of long-range 

O. Wesley Marshall, director-organiza- 
tional planning. Curtiss-Wright Corp.. 
Wood-Ridge. N. J. Curtiss-Wright's Curtiss 
Division, Caldwell. N.J., has appointed 
Donald R. Woolf as manager-advance plan- 


progr 


ilton Colvin, 
s. General 
ian Diego. Calif. 

' ' 'V. Send. 


Senders has joined tile Engincer- 
lp at Bolt Beranek and 
■bridge. Mass. 


Tire Garrett Corp.'s AiRcsearch Manufac- 
turing Division, Los Angeles, Calif., has 
announced the following senior engineering 
staff appointments: Dr. Edward Wort*. 
project engineer. Biosystems; Frank E. Mad- 
docks, project engineer. Cryogenic Systems: 
Dr. Blaine Parkin, senior engineering special- 
ist, Aerodynamics; John Winter, program 
manager for a new environmental control 
system being developed; Dr. Paul Bercnson. 
engineering specialist. 

Alva B. Johnson, manager-quality control. 
General Electric Co.'s Armament and Con- 
trol Section, Light Military Electronics De- 
partment, Johnson City-. N. Y. 



PACIFIC’S ROTARY ELECTRIC COUPLINGS FIT 
YOUR EXACT NEEDS From one ring to hundreds— any size or 
shape, Pacific Scientific Electric Rotary Couplings are de- 
signed and built to meet exact customer requirements! 
PSCo's unique and exclusive manufacturing techniques 
makes available to you couplings with these advantages. 

UNIQUE ELECTRO DEPOSITED RINGS • CUSTOM DESIGNED BRUSH 



FLEXURE OR BREAKAGE PROBLEMS • LOWER NOISE LEVEL - COM- 
PLETELY INTEGRATED ASSEMBLY FOR EASE OF INSTALLATION - 
INSURED RELIABILITY FOR BOTH ELECTRICAL SIGNALS AND MECHAN- 
ICAL transmission. Pacific can help solve your rotating 
electrical coupling problems for any application. For com- 
plete information, write to: AEROSPACE DIVISION: P.O.Box 
22019, Los Angeles 22, California • Sales Offices: Los 
Angeles • San Francisco • Seattle • Portland • San Diego • 
Denver • Arlington, Texas 
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THREE KEY POSITIONS IN 
SOLID ROCKET DEVELOPMENT AT 

AEROSPACE 

qualified applicants for three high level positions involving rocket 
PRELIMINARY DESIGN ENGINEER 

In order to qualify, this man should be thoroughly experienced ir 


PROJECT ENGINEER 

For this position it is necessary to be thoroughly experienced in 
solid rocket motor re 
nozzle construction t 
requirements and properties. 

PROPELLANT CHEMIST 
This assignment requires a man fully expe 


at least five years of solid rocket development and test experience, 
and preferably an advanced degree. Your ability to work effectively 

Corporation, an equal opportunity employer, by writing to Mr. 
George Herndon, Room 301. Aerospace Corporation. P.O. Box 
95081, Los Angeles 45, California. 


AEROSPACE 

^ CORPORATION 


S CAREER APPOINTMENT 

PACE & 

UPPER ATMOSPHERE 
RESEARCH 


Tonsil, TRAAC, andgeoc 


The Applied Physics Laboratory 
The Johns Hopkins University 


REGIONAL 
SALES MANAGER 

PNEUMATIC^ AND OTDRAUIJC group of lorgo. 
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PLANNED PROGRESS 


Step by step. Stride by stride. America’s space program under NASA is 
one of carefully planned progress. Every launch, every space probe, every 
orbiting vehicle contributes specific information to the mass of new 
knowledge and technology needed to achieve the next goal. 

The historic flight of Friendship 7 was a first step. More will follow. Then 
an 18-orbit mission. Then Gemini, carrying two astronauts, for prolonged 
investigations in space. And finally Apollo, which in this decade will take 
men to the moon and back. This is the great leap that will free mankind 
from his planet. 

The civilian space program which NASA implements and directs is a 
national program with immeasurable by-products for human welfare. It 
is perhaps the greatest technical effort ever undertaken. Intensive scien- 
tific investigations are carried out in every field, and every modern tech- 
nology. It employs weather and communications satellites, deep space and 
lunar probes, orbiting observatories. Thousands of problems must be 
solved, new technologies mastered, space oceans charted, unknown en- 
vironments studied. All this must be accomplished before true space 
travel can be achieved by men. 

To carry out its directives, NASA needs large numbers of engineers and 
physical scientists in all disciplines. Career opportunities for qualified men 
and women holding B.S., M.S., or Ph.D. degrees are virtually unlimited. 
In this swiftly expanding program, advancement and professional recog- 
nition can be rapid. 


NASA invites your inquiry lo the Personnel Director of any ol the following NASA Centers: Nf 
craft Center, Houston, Texas . NASA Goddard Space Flight Center, Greenbelt, Maryland 
Space Flight Center, Huntsville. Alabama . NASA Ames Research Center, Mountain View, 
California . NASA Flight Research Center, Edwards, California . NASA Langley Research 
Center, Hampton, Virginia . NASA Wallops Station, Wallops Island, Virginia . NASA 
Lewis Research Center, Cleveland, Ohio . NASA Headquarters, Washington 25, D. C. . 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
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ENGNEERS 

METALLURGISTS 

PHYS C 

EMISTS 
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There are openings at Thiokol Chemical Corporation offering profes- 
sional development in the field of solid propellants with the company 
that has been a pioneer — the company that has created and is now 
producing' the mightiest solid propellant motor that has been test-flown 
- the first-stage Air Force MINUTEMAN ICBM. 

The future points to solids and solids point to Thiokol. 

Under ThiokoCs controlled growth program career openings are now 
offered in: Design and Analysis . . . Research and Development on 
Chemical and Metallurgical Materials . . . Chemical and Physical Test 
. . . Project Management . . . Systems and Procedures . . . Planning 
and Scheduling . . . Computations . . . Reliability . . . Quality Control 
. . . Instrumentation . . . Industrial Engineering . . . Manufac • 
turing .... Testing Methods . . . Facilities . . . Processing . . . 
Materials Handling. 

For information on what Thiokol can offer YOU, please send resume 
with salary requirements to Mr. Robert Vogt. 

T/tioAoe 

CHEMICAL CORPORATION 
WASATCH DIVISION 

EMPLOYMENT OFFICE - DEPT. 325-5 

120 SOUTH MAIN STREET, BRIGHAM CITY, UTAH 

An equal opportunity employer. 


NEED 

ENGINEERS? 

An employment advertise- 
ment in the EMPLOYMENT 
OPPORTUNITIES SECTION 
will help you find the engi- 
neers you need. It's an in- 
expensive, time-saving 
method of contacting com- 
petent personnel for every 
engineering job in the 
Aviation industry. The all 
paid circulation of AVIA- 
TION WEEK offers you 
an opportunity to choose 
the best qualified men 
available. 

For rates and information 


Classified Advertising 
Division 

AVIATION 

WEEK 

P.O. Box 12 
New York 36, N. Y. 
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ENGINEERS 


move up to the space age 
challenges at SIKORSKY 

Helicopters enter the space age with the distinction of being the most successful 
VTOL vehicles in the entire aircraft industry. And the challenge and scope of 
such engineering progress at Sikorsky is wide-ranging — in military operations, 
in commerce and in industry. The breadth of the exciting future ahead is evidenced 
by current usages of VTOL systems in: space capsule recovery • anti-submarine 
systems • equipment and personnel transport • rescue missions • airport passenger 
travel • industrial transport and personal transportation. 

For today . . . and the tomorrows ahead, Sikorsky requires widely varied talents 
to build and further develop VTOL systems to the degree of sophistication 
demanded by advancing technology. Our needs continue for men with experience 

in such areas as: aerodynamics • Human factors engineering • automatic 
controls • stress engineering • weight prediction • systems analysis 

. . . among others. 

If you are the engineer who thrives on demanding assignments — if you work best 
in an environment of constant and stimulating challenges— we would like to 
evaluate your role in Sikorsky’s future. Please send your resume, including 
minimum salary requirements, to Mr. Leo J. Shalvoy, Personnel Department. 



Sikorsky Aircraft 

STRATFORD, CONNECTICUT An Eqvol Opportunity Employe, 


u 

A 


87 



ENGINEERS: Aeronautical / Mechanical / Electrical 

Which essential segment of this picture 
parallels your technical interests? 



Method for 
measuring 
an engineer... 



What’s his 
technical 




len an engineer pays 
r a technical publica- 
n, it’s a safe bet that 
it is the one he respects I 


>ace Technology. It 
him abreast of up- 
minute events and 
pments in the aero- 
industry and the 
logy to which he 
ites his experi- 


Where your recruitment 
program calls for engi- 
neers and other technical 
people of this calibre, you 
can reach them in the EM- 
PLOYMENT OPPOR- 
TUNITIES section of: 
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MARTIN moves ahead in MARYLAND 


At the Martin Company, Aerospace Division of Martin Marietta Corporation, 
we have openings for qualified GRADUATE ENGINEERS and SCIENTISTS 

SPACE SYSTEMS DIVISION 

With our extensive and successful experience in the aerospace sciences, we are 
rapidly moving ahead on our space systems programs at our Baltimore location. 



'e need additional 
at the supervisory 





If you are qualified, by virtue of education, experience and interest, please write 
to Mr. J. W. Perry, Manager of Professional Employment, Dept.S- 10, Martin 
Company, Baltimore 3, Maryland. 


MARTIN Company 

Aerospace Division of 

AMffnaT/tMff/fTTvi 

BALTIMORE 3, MARYLAND 



GARRETT-AIRESEARCH 

has immediate openings 
for work on 

ENVIRONMENTAL 

SYSTEMS 

For major programs now under way, including project Apollo 
environmental system, AiResearch immediately needs pre- 
liminary design, creative board- type designers and hardware 
development engineers at all levels, with backgrounds in the 
following disciplines: 



Thermodynamics 
Fluid Mechanics 
Heat Transfer 
Controls 


Stress and Vibration 
Systems Engineering 
Cryogenics 
Test Engineers 


When Writing 
Your Ad 

Provide an indexing or 
subject word. 

Write it as the first word 
of your ad. 

If it is a Position Wanted 
or Position Vacant ad, 
make the first word the 
kind of position sought or 

This will assure proper 
classification in the col- 

The right is reserved to 
reject, revise or properly 
classify all Want Adver- 
tisements. 

Proper Classification 

increases the popularity of 

Prompt Returns 


Here is an opportunity to participate in a major expansion 
of a company which pioneered the space environmental field. 
Specific experience in space environmental controls is desirable 
but not necessary. Education requirements are B.S. and up. 
Garrett is an “equal opportunity” employer. 

Please send complete resume to Mr. Tom Watson, Dept. 2 

H AIRESEARCH MANUFACTURING DIVISION 

9851 So. Sepulveda Blvd., Los Angeles 45, California 
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FOR MORE 
INFORMATION 

about Classified Advertising 

contact the McGraw-Hill 
office nearest you. 

ATLANTA, 9 D. Hicks 
1375 Peachtree St., N.E. 

TRinity 5-0523 
BOSTON, 16 M. Shouvlin 
Copley Square COngress 2-1160 

CHICAGO, 11 W. J. Higgins, 0. Beran 
645 No. Michigan Avenue 

MOhawk 4-5800 
CLEVELAND, 13 I. C. Hill 
1164 Illuminating Bldg. 

Superior 1-7000 
DALLAS, 7 J. Grant 

1712 Commerce St., Vaughn Bldg. 

Riverside 7-9721 

DENVER, 2 

1700 Broadwoy, Tower Bldg. 

ALpine 5-2981 
DETROIT, 26 Wm. H. Ginder, Jr. 
856 Penobscot Bldg. 

WOodward 2-1793 
HOUSTON, 25 J. Page 

Prudential Bldg., Holcombe Blvd. 

JAckson 6-1281 
LOS ANGELES, 17 Wm. C. Gries 
1125 W. 6th Street 

HUntley 2-5450 

NEW YORK, 36 


F. W. McCarthy 
LOcust 8-4330 


OPERATIONAL II Ynur new 
SYSTEMS ENGINEER II career opportunity 


IBM offers career opportunities in its Operational Systems 
Projects organization — a career abounding with challenge 
and opportunity. You will work on the creation of new IBM 
TELE-PROCESSING® systems — on exciting new extension of com- 
puter applications in which computers, high-speed files, termi- 

bolanced systems that will integrate the data-flow ond proc- 
essing needs of American industry. An example of such a 
system is IBM's SABRE — an airline reservations system. 


Customer problems must be analyzed, solutions developed, 
data processing equipment specified, and a communications 
network designed. Then, the system must be installed and 
tested. You can help create these new systems. 


You will enjoy professional freedom, comprehensive educa- 
tional programs, and the assistance of specialists of diverse 
disciplines in gaining a wealth of know-how. Working inde- 
pendently, or as a member of a small team, your individual 
contributions are quickly recognized ond rewarded. This is a 
unique opportunity for you to have a career with a company 
recognized for its outstanding growth record and stable em- 
ployment. 


Company-paid relocation assistance and liberal benefits 
apply. IBM is an Equal Opportunity Employer. 


CAREER OPENINGS IN 
Applied mathematics 
Applied statistics 
Computer systems analysis 
Computer systems design 


THESE AREAS: 

Systems logic design 
Systems integration 
Information theory 
Data transmission 


QUALIFICATIONS: Experience in one of the career fields; a 
B.S., M.S., or Ph. D. in electrical engineering, physics, or 
mathematics; and proven ability to assume a high degree of 
technical responsibility in your sphere of interest. 


For details, write, outlining your background and interest, 
to: 


PITTSBURGH, 22 J. Williams 
4 Gateway Center 

Express 1-1314 

ST. LOUIS, 8 
7751 Corondelet Avenue 

PArkview 5-7285 

SAN FRANCISCO, 11 J. A. Hartley 
255 California Street 

DOuglas 2-4600 


H. J. Cooke, Dept. 524Q5 
Development Laboratory 
IBM Corporation 
P. O. Box 390 
Poughkeepsie, New York 


INTERNATIONAL BUSINESS MACHINES CORPORATION 


IBM 
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CLASSIFIED 


ADVERTISING 


Searchlight Section 

BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 






BASIC TEST FOR MEDIA SELECTION: 



ABC-PAID CIRCULATION 82.329 ||| |f| 

NASA's Nimbus & Space Simulator— General Electric, MSVD 


In the 
world-wide 
aerospace 
market 

Ask anyone, 
anyone 
you’re trying 
to sell 

what publication 
he reads and 
respects most. 


Aviation Week 

.nd Space Technology 





ENGINEERS ... MANAGERS. 

• V ' • . ■ "* . • 

n jt ■ : 

I •. ■ 

^ . 

FOCUS YOUR FUTURE . 
ON SIGNALS FOR SPACE 
...with RCA! 
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LETTERS 


Space Oscar 

Many vendors to the Project Mercury 
took well deserved bows on John Clenn's 
successful flight, but nowhere have I seen 
credit to one of the suppliers whose product 
substantially increased the effectiveness of 
the mission. I am speaking of Anseo (I am 
not only not their public relations counsel, 
I am a competitor!) who supplied the small 
hand-held camera and the film with which 
Glenn successfully shot so many photo- 
graphs. For a commercial item of equip- 
ment, not produced to a Mil. Spec., to func- 
tion so flawlessly is a real tribute to the 
designers and manufacturers. 

Gordon Enterprises 

North Hollywood, Calif. 

A Patent Case 

The issue of ownership of patents < 
inventions developed incidental to work on 
government contracts has created consider- 
able interest and discussion throughout the 
country' — -both in political and industrial 
circles as well as among technical personnel. 

There appear to be two highly vocal and 
apparently opposed viewpoints on the mat- 
ter. The fact that the government is sup- 
plying substantial funds to pay for scientific 
research and development justifies to many 
political and government people a clear 
basis for full ownership of patent rights by 
the government on inventions resulting 
from programs thus financed. On the other 
hand, many industry leaders have rather 
strongly emphasized the fact that man- 
power, facilities, planning, and direction is 
provided by the contractor in addition to 
a proportion of the funds and, therefore, 
the government does not logically deserve 
complete ownership of the patent rights, 
and that some sharing between the govern- 
ment and the contractor would therefore 
be more equitable. In Department of De- 
fense contracts, this sharing is presently 
provided by extending rights to the govern- 
ment for free utilization of the patent while 
retaining the patent itself in the hands of 


This makes it possible for the 
o develop and profit from any 
1 s which the patent n 


y provide 


while at the same time permitting free 
government use. 

It appears to me that the two viewpoints 
do not differ at all. Both sides believe that 
the full profit from patent rights should go 
to those who provide the money used to 
pay for the development of an investor's 
idea into a usable device. 

In all the extensive debate which is 
going on, the contribution of the individ- 
uals with ideas from which the invention 
has been developed is ignored. Only money 
seems to count; I maintain that no inven- 
tion has ever been produced merely by the 
spending of money. I am also convinced 
that no invention has ever been produced 
merely by management teams, extensive 
facilities, or organization alone. Although 
these ingredients are desirable, and possibly 


• Ownership of the potent by the col 
tractor, provided the company had a pater 
policy adequately compensating the invci 


of writers will' be withheld on request. 

in modern times essential, by themselves 
they are completely incapable of producing 
new ideas. Onlv by the injection of indi- 
vidual thinking by talented individuals can 
a new idea arise. In addition to funds and 
organization, another ingredient is neccs- 

in patents — this third ingredient being the 
intelligence, intuition, ability, brains, hard 


» this contribution by 

' ° r en l inc ’ 


the 

warded by providing a 
profits resulting from his inventions. I 
doubt very much, however, that this sharing 
is always in real proportion to the contribu- 
tion. All companies engaged in government 
contracting are required to secure from 
their employes a promise that all the rights 
to ideas and inventions which are created 
will be turned over to the company so that, 
in turn, they may fulfill their contract 
obligations to transfer these rights to the 
government. When the government owns 
the patent neither the individual inventor 
nor the company can receive a direct re- 
turn, even when the rights have commercial 

A return to the inventor is only possible 
when the company owns the patent and 
is. therefore, able to turn over a share of 
identifiable increased profit. 

The present Department of Defense pol- 
icy on patents makes suitable compensation 
of the individual inventors through the 


share extra profit resulting from such com- 
mercial rights with the inventor. 

President 

Aircraft Armaments, Inc. 
Cockcysville, Md. 

Navy Surveillance 

Under the "Space Activities" paragraph 
v Reacts to Soviet Undersea 
tide in the Mar. 12 issue of 


immented that Navy partici- 
pation in space includes the Navy Space Sur- 
veillance System as a part of Space Track, 
and that the Navy is assigned only one 
operational space system, viz., the Transit 
navigational satellite. 

Statements such as the aforementioned, 
although unintentionally in error, are not 
only discouraging to the general public, but 
also demoralizing to those who are as in- 
volved in satellite detection and tracking as 
is this Command. 

A more correct statement of fact con- 
cerning the United States Naval Space Sur- 
veillance System, as related to the NORAD 
Space Defection and Tracking System, is 
quoted from the speech of the Secretary 
of Defense, Robert S. McNamara, before 
the House Committee on Armed Services. 

"Closely related to the problem of de- 
fense against ICBM attack is the potential 
problem of defense against satellite attack. 
Tlic first task is to detect, track, and iden- 
tify all satellites in orbit. This we are doing 
through the NORAD Space Detection and 
Tracking System (SPADATS). 

"This system consists of two major com- 
ponents, both under the control of NORAD. 
The Navy's Space Surveillance Svstem 
(SPASUR) operates a ‘fence' of detection 
devices across the southern United States 
and a computer and correlation center lo- 
cated at Dahlgrcn. Va. The second com- 
ponent of SPADATS, the Air Force Space 
Track System, has a series of radars located 
on the North American continent." 

Although your statement about the Tran- 
sit navigational satellite being the Navy’s 
only operational space system no doubt 
refers to the Navy's only satellite launching 
project, the connotation is misleading. It 
is the U. S. Naval Space Surveillance System 


:or possible. On the other hand, tile 
patent policy of NASA and FAA, calling 
for ownership of patents by the government. 


prevents a company from properly 
pensating individuals for their ideas even 
when the company wishes to do so. Any 
new patent policy should properly recognize 
that there are three contributor to the 
development of new ideas. These are in 
order of importance: brains, money, and 
facilities. 

In all the arguments, pro and con, on 
changes in the government patent policy, 
there is little consideration for the inventor 
himself. I suggest that the government, 
company management, and engineering or- 
ganizations might do well to reconsider their 
emphasis on the financing of research as 
it affects the development of new ideas and 
re-establish the importance of brains. A 
good patent policy would provide adequate 
incentives to inventors to use their energy 
and intelligence in the development of ad- 
vanced ideas whether they work alone or 
in an industrial laboratory; would influ- 
ence industry to invest in the men who 
produce the ideas, and at the same time 
would protect the government’s investment 
of money. It should easily be possible to 


that 


usually referred t 
operational space sys 
D. G. Woosley 
C aptain, USN 


as the f 
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Information About Hose Made of Teflon 
From The People Who Invented It 


SIGNIFICANCE OF COLOR 


Resistoflex originated and in 1953 introduced hose as- 
semblies made of Teflon* via gas turbine applications. 
Since then millions of assemblies have gone into 
service in all areas of the aero-space industry, and an 
outstanding record for performance and reliability 
has been compiled. 

You have undoubtedly observed hose tubing made 
of Teflon in many colors, with black being predomi- 
nant. Black is the color of the hose developed and 
manufactured to this day by Resistoflex. In fact, 
Resistoflex and its licensees, here and abroad, man- 
ufacture black hose ONLY. 

The black color is a result of a carbon black com- 
ponent being added to the Teflon extrusion compound 
by a process covered by Resistoflex Patent No. 
2,752,637. The purpose of the carbon black is to act 
as a moderator for the large liquid extrusion-lubricant 
fraction of the Teflon resin mix. Its excellent absorp- 
tion characteristic and tine particle size provide 
millions of microscopic lubricant reservoirs uni- 
formly dispersed throughout the mix. Despite the 


most exacting controls, Teflon resin displays a wide 
range of lubricant retention capability. Hence, the 
carbon black particles, in their function as a moderat- 
ing agent, serve as suppliers of additional lubricant 
or receivers of excess lubricant during the passage of 
the resin mix through the vital constricting throat of 
the tubing extrusion dies. For this reason black tub- 
ing has consistently shown uniformity of structure. 

Some have assumed carbon black was merely a 
color coding for identification. Some have even 
thought coloring was to hide defects. Some colorings 
used, because of their poor dispersal characteristics, 
have resulted in serious agglomeration problems and 
unreliable structure. Uncolored hose, while not ag- 
gravated by the improper use of pigment, continues 
to be plagued by structural defects resulting from the 
variation in resin lubricant absorption capability. 

Therefore, Resistoflex will continue to manu- 
facture black hose by the same methods that have 
been so well proven in field service. 


RESISTOFLEX 

y^z/ABimx 


ANAHEIM • ROSELAND • DALLAS 
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“hot” fastening problems with 
mperature Elastic Stop" nuts 


ESNA, pioneer producer of self-locking nuts to 
military specifications, has solved hundreds of spe- 
cialized problems related to the destructive effects 
of extreme heat (or cold!) on bolted connections. 

All of the parts shown here— as well as most of 
the high-temperature designs now accepted as 
standard for assembling gas turbine engines— orig- 
inated and were first tested in ESNA’s labs. 

Is your work in these areas? 

Recent ESNA engineering developments include : 
1. A lightweight nut to carry small tensile loads for 
at least 30 minutes at 2000°F while retaining lock- 
ing torque, and to be removable from the bolt after 
exposure. 2. A nut for use in a radioactive environ- 
ment, at temperatures to 1200°F, which can be as- 
sembled/disassembled by a limited-strength robot 
hand. 3. A nut for space vehicles which can endure 
short periods at up to 2700°F while maintaining 
locking torque resistant to high vibrational loads 
when returned to lower temperatures. 

Come to ESNA for solutions - 
ready-made or custom-tailored 

ESNA may be able to suggest a standard produc- 
tion item to solve your high temperature application 
problem. If no ready-made answer exists, ESNA has 
the capability— and the interest— to work with you in 
the creation of a special solution. Call MUrdock 
6-6000, Ext. 201, for engineering assistance. For in- 
formation about standard high temperature Elastic 
Stop nuts, write Dept. S74-425. 


HEAT COLORS AND APPROXIMATE MAXIMUM 
WORKING TEMPERATURES OF VARIOUS METALS 




MOLYBDENUM 
BASE ALLOYS 


C0LUMBIUM & 
COLUMBIUM 
BASE ALLOYS 


NICKEL OR 
COBALT BASE 
ALLOYS 



800° F 



LH3858 

Reduced hex, light- 
weight nuts to develop 
full tensile strength of 
bolts of 140 KSI at 
temperatures — 300°F 
to 900°F. A286 stain- 
less steel, silver plated. 
Sizes 2 — 56 through 
3/8"-24. 



Some practical ESNA solutions 



LH3610 


Special close-clearance 
nuts to develop tensile 
strength of 160 KSI at 
temperatures to 900° F 
When used on bolts of 
same material. AMS- 
6304 chrome moly va- 
nadium steel, silver 
plated. Sizes 10—32 
through 3/8"-24. 



LH4167 


High performance nuts 
to develop full strength 
(160 KSI) of bolts of 
same material at tem- 
peratures — 300°F to 
1400°F. Used for re- 
duced times and loads 
up to 1800°F. Rene 41, 
silver plated. Sizes 
10-32 through 3/8"-24. 



ZL4361 


Shank type nut for tur- 
bojet flange sections. 
Develops full tensile 
strength of Waspalloy 
bolts up to 1400°F. 
Waspalloy PWA686, sil- 
ver plated. 1/4-28 size, 
two shank lengths. 


ELASTIC STOP NUT CORPORATION OF 

2330 Vauxhall Road, Union, N. J. 



Radial gang nut strip 
for flange assemblies, 
to develop full strength 
of bolts of 347FM or 
303 stainless steel at 
1200°F. Nut-AISI 347- 
FM, silver plated, size 
5/ 16"- 2 4. Channel — 
AISI 321 passivated. 

' 1 ' 

AMERICA 




